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ABSTRACT

This is a study a¥ the role of systems analysis in the strategic
planning decision process of an organization, Its focus is on the
interaction of systems analysis with the broader decision process, :
including the bargaining environment, Two case studies are included .
from the Department of Defense, byt the thesis as a whole is applicable
to commercial anc non-profit organizations as well as governmental,

Decision-making consists of more than simple choice from a set of
known alternativs:, It also involves definition of objectives, laying
out the structure underlying the decision, generaiing alternatives,
and evaluating the alternatives in terms of the objectives, Since
strategic decisions are freauently made in the face of complexity and
repid changes in the environment, the lack of a firm structure for
the decisions (concsptual uncertainty) requires that the decision
process be ar iteration of these activities rather than a linear
progression from given goals to final choice, and an approximately
rational rathar than deductively rational process, Systens analysis
is a way of addressing strategic decision problems that emphasizes
explcitness, quantification wherever appropriate, recognition of
uncertainties, and sharpening -- rather than replacing -- the
judgments of the dezision-makers., It tries to find significantly

improved alternatives by improving the understanding of the structure
underlying the decisions,
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Behavioral theori._s of decision-making in organiz ‘tions have
developed largely independently of economic and operational theories
of how the organization's operations should be organized and how
resources should be allocated. They have tended to focus on the
mechanisms of bargaining and on how various human factors affect
productivity. More recently behavioral approaches to decision-making
have been investigated that are more relevant to the strategic
decision process.,

This thesis attempts to bring together these two largely
separate types of considerations in order to understand better how
systems analysis will interact with the broader aspects of the
strategic decision process. A number of postulates are developed from
the simultaneous consideration of these two areas, They relate to how
systems analysis may be used by the participants in the decision
process, its limitations in meeting their needs, and why use of
gsystems analysis may create adverse reactions within the organization
as well as improve the basis for decision,

The evolution of the decision process is documented for two
strategic decisions in the Department of Defense: the decision to make
CVA-67 a conventionally powered attack carrier, and the decision to
ask Congress .or a large construction program for Fast Deployment
Logistics ships., The uses of analysis by the participants in the
decision process and the reasons why the analysis evolved as it did
are emphasized, These two cases are interpre“ed along the lines
develcned for how systems analysis and behavioral factors will inter-
act in the decision process, It is concluded that the impact of
conceptual uncertainties on the decision process were underemphasized;
decisicns on how to proceed with analysic and how to use it in “:.aling
with others are relatively more tentative and lass firmly aimed at
well-~defined purposes than postulated at the ocutset,

Thirteen dimensions of the stratepic decision process are
suggested as a structure within which the ir aractions of explicit
policy analysis and bargaining considerations can be described, These
thirteen characteristics are: structure, incrementalism, relativism,
and simplification; alternatives, commitment, and enerzy; expectations,
motivations, information, and coalitions; and rationality and improvement,

Because of the extreme complexity of the relationships in
strategic decision-making and uncertainties about them, the most
useful role of theories of strategic decision-making is to suggpest,
as this thesis has done, insights that analysts and decision-makers
can assimilate to improve their "feel" for dealing with such situations.
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CHAPTER 1

Introduction

This is a time of ferment in concepts for the management of large
organizations -- industrial, governmental, and non-profit. The rapid
rate of social and technological change since the war has made it
increasingly difficult for them to adapt their activities through the
trial-and-error process of learning from experience. At the same time,
many orpanizational operations -- especially industrial -- have been
sufficiently stabilized hrough the standardization inspired by the
scientific management movement of 50 years ago to permit our under-
standing to develop to the point that rather sophisticated models can
be applied, This modeling approach to operational problems, loosely
grouped under the labels of operations research and management science,
has permitted some significant improvements in the way organizational
operations are carried out, Because these techniques deal with how
operations are to Le organized and performed rather than with the
technology and the work itself, It is not surprising that they came
to be associated with management. And it is not surprising that manage-
ment and operations researchers havs sought to extend the use of these

techniques to the problems of managing an organization as a whole,
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Largely in parallel with this movement has been the tenure of
Robert S, McNamara as Senreiary of Defense, with his revision of the
top-level decision processes of the Department of Defense. The
techniques of program budgeting and explicit analysis of resource
allocation decisions -- usually referred to as systems analysis --
have tigured importantly in Mr. McNamara's management style, This is
one of the most thorough and imaginative attempts to improve the
organizational decision processes at the top of a large organization
that is faced squarely with the change, complexity, and uncertainty
that is becoming increasingly typical. It certainly is the best known

such attempt,

This is the background for this study of the role of analysis in
the top level decision processes of large organizations and in

particular the Department of Defanse,

A, The Decisions

We clearly are talking about a small subset of the decisions that
are made in the organization; we are even talking about a limited sub-
set of the decisions that are made by the members of the top management
group of the organization, Probably the best description of the class
of decisions that we will be concerned with isa given by Robart Anthony
in Planning and Control Systems [1]. He categorizes the functions of
sanagement into five areas: strategic planning, management control,
operational control, financial accounting, and inforwation handling.

These areas are described as follows:

} —
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Information handling is the process of collecting,

manipulating, and transmitting information,
whatever its use is to be,

Financial accounting is the process of reporting
flnancial informatlon about the organization to
the outside world,

Operational control is the process of assuring
that specific tasks are carried out effectively
and efficiently,

Management control is the process by which managers
assure that rescurces ares obtained and used
effectively and efficiently in the accomplishment
of the organization's whbjectives,

Strategic planning is the process of deciding on
objectives of the organization, on changes in
these objectives, on the resources used to attain
these objectives, and on the policies that are to
govern the acquisition, use, and disposition of
thase resources,

Within this framework, we will consider only those decisions of

management that fall into the strategic planning category as it is

defined in Anthony's framework,

Strategic planning "connotes hig plans, import nt plans, plans
vith major consequences" [2]. The Jecisions mede in strategic planning
are those particularly sipgnificant decisicn problems that have to do
with the character of the organization over the reasonably foreseeable
future. inder this definition, stratepic planning decisions i..clude
oi.ly part of the pianning Jecisions of the organization and include

some types of decisions that mav not be thought of as planning, We are
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not concerned with the decisions involved in laying out detailed plans
for the achievement of organizational goals, but with the decisione in
rather aggregate terms about which goals to pursue and what rescurces
to commit to each, On the other hand, we are concerned with those
apparently current decis..~s that will significantly constrain future
alternatives available to the organization or that will significantly
affect the environment within which the organization will operate in

the future,

For example, a firm's decision on the location and size of new
distribution facilities is .onsidered a strategic planning decision,
but the decisions necessary to obtain those facilities efficiently
would not, The decision about whether an air-raft carrier should be
powered conventionally or by a nuclear plant is a strategic planning
decisi.. because of the long -term impact of that decision on the
charactseristics of the flaat and the small number of carriers in the
fieset, The much wmore complicated defense planning problem of how to
organize and phase the logistics for a theater of operations would not
be considered a strategic planning problem, but rather an operational
problem; 't ‘s a vitaiiy important problem, but it is not a part of

the problem of charting the future course of the Defense Department.,

Simon [3] has used the programmed-unprogrammed categorization of
decisions, While this is a useful concept to which we will refer from
time to time, unprogrammed decisions are not synonymous with strategic
planning decisions, This and other caterorizations of decisions will

be 3iscussed in detail in Chapter II.
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B, The ¥ead for Analysis

Probably the major impetus for improved analysis of strategic
planning problems is the increased rate of technological and sociai
change that has coma about since the industrial revolution. A close
second is the increasing complexity of the systems with which the
strategic planner must concern himself, If the rate of change were
relativeiy slcw, the nrgenization could adapt almost uncor:cicusly via
successive and small increments, A slow rate of change gives the
organization time to "feel out" tha enviromment through conscious
experimentation or through observation of the effects of random
influences; only marginal information is nesded for the organization
to adapt, Of course, it may not adapt optimally with such narrow
visws of the way it interacts with the environment; but as we will
see, optimality is neither the great concern o>f the people who manage
these organizations nor is it a particularly operational concept at

the strategzic planning leval of the organization,

If the rate of environmental change is sufficiently slow, the
complexity of the organizatior. or of the environment does not alter the
above view, Just as the engineer linearizes complex non-linear systems
to make his problems amenable to his analytic tools, the manager in
the face of complexity limits his consideration to such small incremental
policy changes that he can be reasonably sure he is moving in a desirable

direction, Of course, complexity does make adaptation more difficult.

The manager has only a limited amount of time and only limited
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capabilities of thought. In a relatively simple environment, he will
learn from experience which are the most important relationships and

slowly move toward more sfficient operation,

It is interesting to note that these are the conditions assumed
in classical economic theory and are the implicit assumptions behind
mest arguments for pure competition. Under tha profit incentive, each
firm is assumed to find through experience its most afficient operating
conditions., This is essentially a static equilibrium viewpoint, and
change is considered only with respect to how one equilibrium compares
to another, How we would extend the concept of pure competition to a
rapidly changing economy that is complex beyond the comprehension of
those managing its components is not clear, It is clear, however, that
the current tendency toward large corporations is due in part to
causes different from those at the turn of the century., Much of the
aggregation today is due to each firm's desire to stabilize the
environment within which it operates, As a result, many mergers seem

more pathetic than pernicious,

Bureaucracies are notorious for adapting to change and complexity
by refusing to moved by either, adopting poiicies that are relatively
insensitive -- if unresponsive -- to chanpe and complexity, Even in
less extreme cases, both industrial firms and government departments
seek to stabilize and simplify their environments by shaping the terms
on which they deal with their suppliers, constituents, and customers,

Both seek to create demand for their services qualitatively as well as
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quantitatively in order to ease the demands placed on the organization,

Such devices go only so far, however, and increasing change and
complexity mean that orsanizational performance lags behind the
pressures for adaptation, Equilibrium with the environment is always
just out of reach. It is here that the need for analysis rises charply
at the policy level of the organization -~ when the rate of change is
not slow relative to the time span of strategic planning decisions,
when past experience alone is ina’ quate, and when the complexity of

the decisions exceeds the unaided capabilities of the decision-makers,

The complexity of the systems involved in strategic planning
decisions may be either technical or interactive, The science and
public policy debate is an example primarily of the former -~ where
the decision-maker cannot know much of the technical substarce about
which he must decide, More commonly, the technical details that are
relevant to strategic decisions can be sufficiently well-understood
by the decision-makers, It is the complexity of relationships among

the various elements of the decision that make some form of analysis

important,

In addition to change and complexity, other factors have made
analysis increasingly necessary for strategic planning decisions,
Increasing affluence in the economy means that more and more options
are .vailable to the firm and to the government. So long as the goal

of the organization is simply "more" of something or striving to

overcome some difficulty, priorities are relatively easy to set and
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decision-making is essentially synonymous with problem-solving. But
when we must choose goals as well as the means of reaching them, the
decision procuss becomes much more complex. A by-product of both
technical and interactive complexity is the increasing specialization
of knowledge, It has become increasingly difficult to bring together
all the information relevant to strategic decision problems because 50
many specialties are involved that no one person hes a good grasp of
all the relsvant information. Both the profusion of goals and the
increasing specialization have also increased the need for analysis in

strategic decision-making.

C. The Reason for this Study

Given that analysis is becoming increasingly desirable “~r
strategic decision problems, we need to understand better how explicit
analysis relates to the wider decisior  rocess, In spite of the
successes of some analyses, our current knowledge of how to analyze
strategic decision problems and how to fit them together to shape the
future of the enterprise is slight., The theoretical foundaticns are
weak and the principles or rules of thumb that have evolved are not
alone specific enough to assure good analysis., In order to improve
this situation, we nsed to improve our understanding of the role of
analysis in the strategic decision process of large organizations, and
the best way of doing so appears at present to be a study of that

process in organizations where its application has besn well-developed.
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President Johnson's introduction of the Planning-Programming-

Budgeting System (PPBS) for the Federal budget process beginning with
the Fiscal Year 1968 budget provides a special impetus for a better
understanding of how to fit analysis into the governmental decision
process. While the succasses of program budgeting and systems analysis
in the Department of Defense under Secretary McNamara have been widely
reported, there is little indication that the actual role of these
tools in the wider decision process has been as widely appreciated,

The strife between the Secretary and the Congress and the armed services
has often focused on systems analysis in a way that indicates that the
latter two institutions fail to appreciate the role of explicit
analysis in making strategic decisions and that none of the parties
fully appreciates the implications of heavy reliance on explicit

analysis of policy issues in a political decision process.

Operationt research has often been described as a set of tools in
search of problems, but the problem we are &ddressing here is the
opposite. The theoretical tools of operations research, economics,
organizational phenomena, and political theory are contiguous but
tangential to the question we are trying to address: vhat 1_0 the role

of qnnygh _13 the stutcgi_c':_ decision process g{_ an oguntution and

what are the effects g_{ analyslis and the decision process on one

another? What we must do is to sxamine the relevance of each of these
bodies of theory to the problem and to devise a synthesis of some sort

to give us some tools and concepts for talking about the use of ansiysis

in the strategic decision process.
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How can this be done? One way would be to pull each of the
related boedies of theory into some common structure., The problem is
s0 complex, however, that this is likely to be an exercise in
conjecture. The traditional "scientific" approach of studying the
actual process and uncovering repeatable regularities is essentially
impossible, There are so many relevant variables and so few cases
where analysis is actually being used in the strategic decision
process that a directly empirical approach would be of little use,
What is called for is a pragmatic combination of conjecture based on
reasonably acceptable principles drawn from the theoretical areas and
on correspondence of those principles with observations of actual

situations,

This thesis is a study of the uses and the limitations of systems
analysis with special attention to the experience in the Department of
Defense. These uses and limitations have been traced in two particular
decisions: (1) whether the propulsion fo. the attack carrier CVA-67
should be nuclear or conventional and (2) the decision to ask Congress
for authority to build the Tast Deployment Lopistics (FDL) ships. The
result is a mixture of essay, empiricism, and theorizing. It is not
elegant in its formulations, nor is it comprehensive in its explanations,
Hopefully, however, it will be useful to students of systems analysis
and organizational behavior by suggesting some directions and concepts
for a theory of analysis in organizational stratepic planning., And

hopefully it will be of use to thoss who work in the strateg’c planning
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role by suggesting some insights into why analysis and people interact

as they do and how analysis might be made more useful in the light of

these factors,

D, A Brief Nverview

Chapter 1I describes the strategic decision problem in detail,
Various concepts of planning are discussed and the relation between
specific decisions and the overall strategy of the organization is

explored, Systems analysis and program budgeting are described and

related to the stratepic planning problem,

Chapter III outlines and discusses various theories of
organizational behavior, Particular attention is given to those
aspects that are reievant to strategic planninpg and systems analysis,
Chapter IV compares the organizational behavior views and the strategic
planning views of the decision process to suggest where they are

compatible, where they conflict, and some implications of considering

the two in & common format,

Chapter V describes the CVA-67 decis.ion and Chapter VI the FDL

decision. The emphasis in these descriptions is on the development
over time of the decision cvocess and in particular the uses of systems
analysis made by the principal participants in the decision nrocess in

their dealings with one another, Chagtcr VII discusses each of the

decisions in terms of the theoretical foundatfons of Chapter IV from

st i, s it
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two viewpoints: how specific aspects of the decision process can be
interpreted and how various theoretical concepts are or are not borne
out in each case. Some suggestions of how we might synthesize the
various areas of thaeory are also included. Chapter VIII suggests
some implications of this study for future research into the

stratsgic decision process,
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CHAPTER I1

Strategic Planning and Systems Analysis

The words “decision" and "planning" encompass a wide rarge of
concepts and modes of behavior, We decide what to do on Saturday
night; we decide which stocks to invest in; we decide how to get
dressed in the morning; we decide how to fill a sales order; and ve
decide who will win the next presidential election., Each of these is
a decision, but the cognitive activity involved in each is considerably
differsnt from the others., The first is a preference choice; the
second a resource allocation; the third, a habit; the fourth, problem-

*olving; and the last, a judpgment about scme unknown fact.

Similarly, there are many types of planning. We plan the Apolic
moon-shot; We plan & party; we plan our careers; and ve plan a foctball
defensive strategy. The first is a detailed laying-out of the steps
to be t.ken and in wvhat order in order to resch some veil-defined goal.
The second is a less detailed lavinp-out of steps with more flexibility
in their makeup and order. The third is a much lass detajiled tantative
guide to decisions that will be made in the future as circumstances
arise. The last iz a moderately detaliled prescription of action for

a number of possible situations,

- 19 -
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In this chapter we discuss various aspects of planning and
decisjon-making to give a richer and more precise terminology, Then
a brief discussion of what is meant by "rationality" and "objectivity"
in decision-making is given, Finally, systems analysis and program

budgeting are described as they are conceived and practiced today.

A. Declsions

Anyone interested in studying decision-making would do well to

start by reading The Ne:- Science of Management Decision [u4] by

Herbert Simon. It .rovides one of the first and the best discussions
of the scope and structure of the many activities we call decision-
making, Most previous writing on decision-making was concentrated in
two areas: the prvchologists' study of how people solve problems and
the "wisdom" literature of business administration, The former tended
to concentrat. on measurable aspects of problem-solving behavior on
simple tasks in a _aboratory setting. It is not surprising that neither
management “heorists nor manapers have found this body of literature of
much use. The "wisdom™ literature, on the other hand, consists of
glowing generalities alternated with pregnant snecdotes that offer
l1ittle concrete substance, These men of experience made their
succesdes through pood judgment, and more often than not they gave

the impression that good managers were born, not made. Their d=cision
process was larpely the exercise of undifferentiated -- but sea®oned --

judgmert and was treated as something mystical at the very least,
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Dewey [5] attempted to look objectively at the human thought
process around the turn of the century (coincidentally at the same
time Taylor was developing "scientific managemen. ). He characterized

the problem-solving process in five stages:

1., Suggestion
2, Intellectualization
3, Hypothesis
4, Reasoning
S, Verification
The processes of intellectualization and reasoning, of course,

remained beyond much specific description.

Simon's characterization [6) of the decision process involves

three stages: intellipence, design, and choice:

: Intelligence activity sets the st>ge for &

i struteg%c decision by discovering a problem in
! need of solution cr an oppo~tunity available

< for development., In genersl, intellipence

activity involves scanning the enviroi=ern: and
collecting information on varisus tren:is.

Design activity begins once the area of action
has E;en determined by intellipence activity,
At this stage, alternative means of solving
the problem or of exploiting the opportunity
are developed, and these alternatives are
eviiluated,

Choice sctivity is concerned with choosing one
rom the alternatives that have been developed
and evaluated. The "integration" of the various
strateric decisions into a unified strategy is

inciuded in this catepory,

P ~
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For a discussion of the use of analysis in the decision process,
& slightly different charazcterization is useful. It involves five
activities: goal or objective determination, structuring the relation-
ships among the variables, alternative generation, alternative

avalustion, and choice,

But the strategic decision process is not linear as these
characterizaticns might sugpest; in any given decision, ve may 3jump
from one phase to another many times before finally taking scme

concrete action, Rather than just list the five phases, then, we

can diagram them:

g///,.objectives
structure ‘k\\:?evaluation-———)choice
n\\\*alternatives‘(//’

This emphasizcs the fact that a strategic decision problem is 1ct an

exercise in logical deduction, but rather an iterative process involving

the interaction of goals, alternatives, and our understanding of the

problem itself,

Objectives are usually taken as the starting place for decision-
making when it is viewéd as problem-solving, To be "rational", we have
to know what we want to a.hieve, and economics and managsment science
both assume the decision-maker knows what he wants, If this were true,
strategi. decision-maki g would iadeed be an exercise in problem-solving.

Conceptually, we would need only to array all the alternatives,
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svaluate them in the light of the environment, and select the one

that best achieveas our goals., This is not & reascnable preseription
for practice, however, for two reasons: l) it ignores the limitations
on cur cognitive capabilities in generating and evaluating alternatives,
and 2) it assumes that we not oniy know what we want, but in detail

how much we #re willing to give up of something else. While we are

discusszing objectives, let uz examine the sacond point,

At sny point in time, each person has a collection of abjectives
or r~31s, These range frow the very basic long-term and continuing
goals to strictly temporary minute-to-minute oparational goals,
Bentham (7] approached the problem of utilities by starting from the
basic goals of se king pleasure and avoiding pain. More recently,
Maslow [8) has postulated the needs-hierarchy concept, where "higher"
needs are activated only as "lower" needs are satisfied; his hiererchy
runs from physiological needs through safety needs, social needs, and
ego needs to self-fulfillment needs. Both these very basic viewe may
be said to refer to motives for chousing goals rather than to goals
themseives. Anyone who has played the game of "Why?" with an
inquisitive seven-year old knows that we do in fact have a hierarchy

of goals, each resting on some prior purpose,

In strategic decision-making, we are concerned with goals
somewhere in the middle of the hierarchy. Day-to-day operational
goals are far oo numerous and transient to be considered as goals

in the strategic planning context, And our underlying motivea are

gy o T
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too far removed from the situation to be explicitly included. Where,

then, do we find useful goals in a strategic decision problem: how do
we decide what it is we want to do? The answer lies in the iterative

nature of the decision process illustrated above,

What we want to do (goals) depends on what it is possible t~ do
(alternatives), on our understanding of the environment in which we
will do it (structure), and on our assessment of what it is the
various possible actions will accomplish (evaluation), Pecple can
rarely formulate their preferences in the abstract; rather, they must

agk: "Would I prefer this or that in this particular situation?”

March and Simon [9], Cyert and March {10] treat the question of
goals by the concept of aspiration levels for each goal dimension that
are based on historical experience, This is certainly reasonable in
a relatively slowly changing environment, but it really rather begs
the question since it states little more than that we always want
"more" if we can get it. And this concept is really more applicable
to the areas of management control and operational control than to
strategic planning., Lindblom [11] takes the view that ends and means
(or objectives and alternatives) are inextricably intertwined. In
this view, the decision-maker assesses the benefits of each available
alternative against the others, asking himself as he does so whethar
he is willing to give up so much for this for so much of that; it is
through this process that preferences and tradeoff parameters are

established rather than being posited a priori,
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Such a view of objectives is, of course, foreign to the
sc.entific or rational approach to decision as conceived by many,
The management literature is full of comments on the elegance and
rationality of the microeccnomic theory of censumer choice and equally
full of complaints that elepance and rationality unfortunately do not
make the theory useful, It is not accidental that operations research
techniques have found most application where goals were relatively
well-understocd, but where the problem-solving necessary to realize
them was beyond unaided irtuition or trial and error experimentation.
Gur Western 20th century concepts of rationality strongly suggest a
deductive reasoning process for decision-making that can be proven to
be "right" -- i,e.,, to be in accord with certain commonly accepted
deductive axioms, Given this view, it is not surprising that observers
of management behavior have found that most decisions in an organization
arise in the form of problems, As Pounds [12] has observed, the
process of problem-finding is largely one in which problems find
decision-makers and to which the deductive problem-solving approach is
appli. “le -- in spite of the voluminous "wisdom" literature in manage-
ment advocating a positive approach of "management v, objectives",
(In probably the most advanced work of this type, Ansoff prescribes a
procedure for arriving at a set of goals for a firm, While his scheme
is eminently reasonable on a conceptual level, it leaves too much of

a pap between the concept and the execution; it is not operational.)
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Many will regard this view of goals and objectives as defeatist;
others will recognize it as rather existential, The so-called rational
approach recollects the Newtonian mechanistic view of the universe: if
only we could fix the position and velocity of each particle at scme
point in time, we could predict everything that would happen in the
future, Similarly, once we can determine our goals, we can by a
rigorous problem-solving process (scientific and rational, of course)
make decision-making a true science and remove it from the vagaries of

subjectivity and caprice.

It did not take too long for scientists to accept the fact that
such a Newtonian computation was hopelessly beyond our capabilities,
Yet the concept hung on: The uncertainty principle upset even
Einstein -- not because it manifested itself in daily life, but
because it cut out from under physics a principle s¢ implicitly
accepted that it pervaded our very way of thinking, The concept of
poals advanced here is hardly so profound as that of the uncertainty
principle, but it does go ! zyond the conclusion that analysis for
strategic decision-making is limited solely by our computational :
abilities., LEven that conclusion has been slow in cominpg to the theory
of decision in management and economics, but it did not deter the view
that ever more powerful computational techniques would permit at least
an asympotic approach to rational and scientific decisions even .n

strategic planning,
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In short, goals or objectives are derived from our understanding

of the environment and the alternatives open to us, By goals and
objectives we mean the dimensions along which benefits are measuraed

and the distance along those dimensions that available alternatives
will take us, We are talking about decisions rather than aspirations.
and although the words goal and objective are often used to mean
targets we hope to achieve, that meaning will not be used here. As
used here, goals and objectives are the measures by which the decision-
maker assesses the alternatives to arrive at a choice, We will have
more to say about this when we discuss the role of judgments in

decision-making,

The structure of a decision is simply the relationships of the
relevant variables to vone another and to the environment. Some of the
variables are control variatles in the sense that the decision-maker
is relatively free to specify them independently of other variables,
Other variables may be coi ;idered as measures <f effectiveness or
objectives, and still others that are neither directly controllable
nor particularly important in themselves can be called intermediate
variables, This should not be taken to mean that we are referring
only to quantitative or even quantifiable factors; it is simply a

convenient terminology for referring to various substantive -- as

opposed to relaticnal -- aspects of the decision,
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The structure of a decision problem may be very simple or very
complex, and the relationships may be susceptible of very explicit
description or only very generall" .nown., To a large extent the complexity
of the structure is determined by how complex it is worth being, Many
practicing managers would argue that much of the theory of management
is unnecessarily complex; certainly many would feel that this particular
work belabors the obvious, Indeed, any decision can be made hopelessly
complex by bringing in factors of less and less importance, Neverthe-
less, in strategic planning for an organizatien in a rapidly changing
and highly-interconnected environment, more and more factors need to

be taken into account in order to make good decisions,

Quite independent of complexity is the susceptibility of the
pertinent relationships to explicit statement. The relationships among
the millions of components in the circuit of an elsctronic digital
computer can be described very explicitly and in great detail by
electronic engineera, but the computer so viewed is so complex that

such a description would be of little use.

The structure of the problem really refers to our understanding
of the problem, It consists of the definition of variables and their
relationships tc one another and to the boundaries betwes: the problem
and the :nvironment. It provides the context within which the impact
of variables on one another are aasesged. In this sense, it makes
the difference betwean data and information -- for numbers make sens.
only in a context, It is the key to defining our objectives, renerating

alternative courses of action, and evaluating the alternatives, In short,
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it is the relationships among ends and means, When we have trouble
defining our objectives in a situation and when we find it difficult

to find a basis for comparing alternative actions, it is an indication

that our understanding of the structure underlying the decision is

lacking.,

R LIS s

Alternatives nced little discussion; we all know what alternative

RGP PR

courses of action are. It is useful, however, to discuss the

generation of alternatives, Two points in particular should be made:

(1) alternative poneration is difficult, and (2) it is tied up with the

.

definition of our poals, It is too tempting to a student of operations
research to think of alternative generation in terms of listing all
possible rombinations and permutatic s of a set -- for example, the

set of all feasible points in a linear programmin-~ problem. In fact,
alternative generation is a creative act and just about as simple as
credting & work of art: it is easy to think up useless alternatives,
but it is exceedinzly difficult to come up with a truly creative one,
It has been said that one or two good i{deas in a lifetime is enough,
iand the same applies to alternatives in strategic planning, Good
alternatives are hard to come by because no one has thought of them

before, and it is very difficult for the human mind te think of things

it hasn't thoupht of praviously,

We have already touched on the re:ationship of alternative
generation to the definition of our gosis: what is a ood alternative

is largely determined '+ what we want. The readar may recall that in

s

s
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our discussion of objectives, we said just the opposite, The fact is
that the two are intertwined. Where we stop in this iterative
definition of objectives and alternatives is largely determined by

the decision that the cycle has reached the point of diminishing re-
turns when considered against the omnipresent alternative of postponing
action. Simon stinguishes two types of goals: test goals and
generating goals. That is to say, improved performance along some of
our goals is rather more important than others, and we focus our
search for alternatives on those goals, relying on the evaluation

process to test for the other goals,

The process of generating alternatives includes some evaluation,
We implicitiy screen out grossly inferior alternatives by simple tests
of acceptability. Often these tests are based more on similarity to
alternatives found acceptable in the past than on effectiveness, but
this is simply a reflection of the fact that this is & prevty efficient
screening device. It is seldom that a radically unfamiliar alternative
proves useful because the alternative chosen must fit in with other
areas of the organization that are not included in the decision

prodlem at hand,

Evaluation is probably the part of the decision process most
SR
people have in mind when speaking of decision-making, and {t is
usually interpreted as finding the best solution to the decision
prodlem, (Too ofen, new goals and si- {fl-antly new alternatives

#=¢ viewed as & change in the problem rether than as a par. of it,)
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It is in evaluation that computational ability is most relevant, and
it is not surprising that this is where operations research techniques
have found the most application, Such an interpretation of the
evaluation process really confuses the separate but related tasks of
determining the effectiveness of each alternative along each goal
dimension and of choosing one of the alternatives based on that
evaluation, It is the former process that we will call evaluation,

and the latter will be called the choice process,

It is the evaluation part of the decision proceas that seams to
be the basis for the problem-solving school of decision-making, and it
appears to be the image of decision-making most economists and orsrations
researchers have in mind when advocating more analysis and rationality
in decision-making. Since it is the process of tracing through the
consequences of an action that is most amenable to the deductive tools
of rational and scientific analysis, it is not surprising that this
part of the decision process has attracted the attention of these
professionals. Further, there have baen a number of decision areas in
the firm that have been fairly well understood quzli*atively and where
the Most {nteresting alternatives were understood but could rnot be
evaluated effectively because of limited cosputational ability; it fe

mainly to these areas that operations ressarch has been applied.

Evaluation is also intimately tied up with structuring the
decision. Tracing through the consequences of an slternmative involives

tracing through the structure of the problem, In fact, it is usually

- dom et o ¢




in the evaluation process that the impetus for improved structure or
understanding of the problem arises, We are seldom directly aware
that our understanding of the problem structure is poor: When goals
are only vaguely defined or when interesting alternatives are not
visible we often are not so much aware of a need for unierstanding
the relationships as of a need for clearer goal statements or ideas
for action, Unfortunately, even the evaluation process does not
guarantee that we will seek better understanding of the structure,

Analysts often become trapped in their techniques and fail to leook for

better~suited ones,

Choice is the final part of the decision process, It is the
commitment to action, the culmination of the decision process. In
this study, we will use choice in two senses: (1) the choice made by
one of the principal participants in the decision process of the
alternative he feels is appropriate, and (2) the choice finally taken

by the organization, For now, we can concentrate on the individual

decision-maker,

There is a phase somevhere betwee:n choice and evaluation that
could be considered in either of the two categories; it i{s when the
decision-maker decides whether he is ready to make a choice or whether
more work is necessary in one or more of the four pre-choice phases,
We shall consider it part of the choice process since that decision

appears to involve the same thought processes as the actual chojce

ftself,
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An individual decision-maker's choice process is not very
well-understood, I+ is basically the process by which he decides
which alternative -- whizh mix of performaace along each of the

objectives -- he prefers., In the languare of the economist, it is

how he renerates a portiun of his utility function., In other words,

he exercises his judrment based on the alternatives available, the

results of the evaluation, and his perception of the environment, The

word judrment has been used rather loosely ian the manarement literature

anc penerally. Tudrment is exercised throuchout the decision process,

but it is the choice process that is most often referred to in .

manarement decision-making,

We will distinguish two types of judrmen: made bv the decision-
maker In the choice process: “u'rments of fact and judrments of value.
Factual Jjudsments zan Ce about the X2i35.°f some parameter or the
derree to which come condition is met; for example, the demand ior &
new product or the derree of flexibility in some logistics arra.vements.

Factual iudrments can also be about relationships batueen auantities

cr between phencmena; for example, how the added range of a ruclear-
powered carrier contributes to the miiitary effectiveness of a carrier

task force or what factors .jetermine the arcunt of medical care some

populatior wiil seek,

Vaiue jud;ments are the lecision-mawe:'s iudecments about his

preferences fcr the perforemance mix ¢f the altermatives, Why he

preters cne net cf per‘ormance measures over ancther, factual )
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judgments equal, will be considered bsyond the scope of this paper;
for our purposes, he just dosg, We will be concerned with the procese
by which he clarifies his preferences through informaticn from the

four pre-choice phases nf the decision process,

Of courss, fact and value judgments are intertwined in any reai
decision; only conceptually can we isolate the factual and the value
components of a cecision problem. Some of the objectives formulated
in the decision process are objectives within themselves., Others are
stated as cujectives because there is nc way to formulate tuc factual
relationships among them; we raly on the judgment of the decision-maker
to discern the effectiveness of sach combination of such measures,
(Concaptualiy, if we knew the structure of the decision problem fully,
these surrogate measures would not be necessary, and omnly those
measures that required value judgments for their tradeoffs would need

to be presented in the evaluation,)

It is very much the contention of this paper that strategic
decision problems arise in the context of a dynamic environmeat made
up of elements wiihin the organization and without, Thus we hold that
there are a myriad of variables and factors that impinge on each
strategic decision, All of thase cannot be included in the ex; licit
dacision process, not even all the significant ones, The choice, then,
will hinge no: on the results of the formal evaluation alone, but also
on many of the second-order factors the decision-maker is aware of

that are not included in the expiicit evaluation.

it Soidant
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B, Classifications of Decisions

There are many different ways decizsions can be classified: by
subject, by who makes them, by the number of participants, by the
amount of knowledre, by the riskiness, by the size of the consequences,
by the time span affected, by the time available for analysis, by the
extent to which a programmed decision rule applies, and on and on,..

The stratepic decision problems of an organization inherently involve

a number of participants -- they are group Jdecisiens, énd they involve,
by definition, laree consequences. Beyond these two characteristics,
strategic decisions vary widely on the other dimensicns, We will

discuss here only the most important,

Perhaps the most impertant characteristic of strategic decisions
irom the standpoint of analysis is the extent to which the structure
ol the decision is known, The distinction is often drawn between
structured and unstructured decisions, implying a dichotomy. Of
course, these merely represznt the extremes, Any real decision will
lie on the spectrum hetween the two, but just where is much more nearly
a subjective feeling than & demonstrable fact, It is generally
characteristic of stratepic decisions that the decision-maker is
uncertain about many (or most) »f the relevarnt structural relationships
as well as the parameters of the decision. We are on safe ground

therefore in calling most strateric decisions unstructured, but it is

worthwhile to remember that some are more so th&n otheps,
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Another dichotomy often used in characterizing decisions ig that
of programmed vs, unprogrammed, '"Programmed", however, can be used
with twoe different meanings. It can refer to the Eiﬂiﬂﬁ of the
decision, or it can refer to the procedures used to make the decision.
¥ith an annual budgetary process, major resource allocation decisions
are programmed strategic decisions in the former sense of the word,
Whether such decisions should be made on a programmed basis in this
sense or as developments arise is the subject of considerable debate,
but it is of minor importance to this discussion, We will use the
latter sense of the word which is similar to its use in computer
programming. In this sense, strategic decisions can be almost anywhere

along the programmed-unprogrammed spectrum,

It is worth noting that programmed and structured are not

synonymous concepts, It is quite possible for programmed decision
rules to evolve for quite unstructured decisions. The progra=med
"two=bin" and "s,S" inventory re-order decision rules were in use long
before operations research modeling stimulated improvements in the
structure of inventory control decisions., We should expect a trend,
however, toward less and less use of programmed decision rules as we
progress toward increasingly unstructured decisions, and in fact this
seems to be the case, With increased knowledge of the structure of
operational decisions, decision rules have been applied to take such
decisions out of the "art" category and make them programmed. Strategic
decisions are relatively unstructured compared to these operatiocnal

decisions and are still made lareely on the basis of gg ho: management

judpgment,
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7t is also wort! noting that decisions may be programmed
implicitly rather than explicitly. Habitual patterns that evolve
for dealing with frequently encountered situations are actually
programmed decisions, even thouph the program may not be recognized
or acknowledged, Clarkson's demonstration that the investment port-
folio selection decisions of an investment analyst could be represented
by a set of decision rules that were implied by repetitively applied

"judgment" is an excellent demonstration of this [13],

The last important decision characteristic we will discuss is
more subtle than those above, but it is important to understand in
talking about stratepgic decision-makiny, There is no convenient name
to apply, but it is basically the distinction between problem-solving
and shaping the future that was touched on above in the discussion of
goals, There is much problem-solving activity in strategic decision-
making., For example, tracing the implications of the alternatives for
each of the goal dimensions is a problem-sclving exercise, Further,
the goals developed in a strategic decision are often proxy objectives
for some higher but ill-defined objective; in these cases tradeoffs
among the goals are partially problem-solving judgments and partly
value judgments. But the essential point is that strategic decisions
are basically decisions about what will be or should be rather than

about what is objec+ively the right answer to a stated problem,

P
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C, Planning

"Planning" must be a very close runner-up to "decision-makinp"
as the most overused and least specific word in the literature of
management and of political science, Planning implies preparation for
the future and the projection of courses of action. As such it is hard
to fault, and most organizations of any size have a proup dedicated to
planning, Just as we found many types of decisions, however, there are
many types of planning and it is worth spendins some time clarifying

their distinctions.

Probably the most common conception of planning is the detailed
fitting together of a number of activities to achieve some desired end,
For example, planning the family budget involves the specification of
just how much of the limited money goes to what activities, Planning
the installation of a new facility involves making sure that each
component arrives at the right time and place in relation to all the
other components. The PERT technique owes much of its suzcess to the
fact that it formalizes this common conception of planning and provides

a graphic aid for relating many sub-problems to a specific end,

This type of planning has been called "Cook's Tour" planning
because of its emphasis on detailed specification in advance of each
component activity in relation to all the others, This type of
planning has one major drawback: it assumes that we know -- at least
approximately -- what the pieces are to be fitted together, how they
relate to one another, and just what are the goals we want to achieve,

It is the clear correlate of the problem-solving approach to decision,

e e s . 7
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The other extreme in planning is "Lewis and Clark" planning.
Here the goal is far removed from near-term activities, and proximate
goals must be derived as the operation evolves and learns about its
environment, It is an adaptive approach to planning rather than an
optimizing approach, The uncertainty faced by Lewis and Clark was not
unlike that facing a large corporation or government department in the
rapidly changing environment of today. Some sub-activities can be
Cook's Tour planned such as the loading of the longboats for the trip
up the Missouri or the construction of a new manufacturing facility,
but the planning for the operation as a whole can only be tentative
and gensral, These two types of planning are essentially the two types
of coordination mentioned by March and Simon: coordination by planning

and coordination by feedback [1lu],

The concept of contingency planning has been developed to extend
the rational ideal of Cook's Tour planning to an uncertain world, As
such, it lies somewhere between the two extremes, but much closer to
Cook than to Lewis and Clark, To do contingency planning, we still
must know the possible outcomes of the pertinent events, how these
outcomes affect other activities, und how they relate to our goals,
Contingency planning has many parallels with the extension of
mathematical optimization techniques from models under certainty to
probabilistic expected value models; both are still high structured

and far removed from situations of extreme structural as well as

parametric uncertainty,
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Just as we drew the distinction in decision-making between

problem~-solvinr on the one hand and the simultaneous choice of goals

and alternatives on the other, a similar distinction applies between

Cook's Tour planning and Lewis anc Clark planning, Bcth stratepic z
p planning and management control, as they have been defined by Anthony, ;
require planning, and each will involve a mixture of the two types.

Strategic planning will necessarily involve more of Lewis and Clark,

h. while management control will be able to make more use of the Cook's

Tour approach, But this difference in the types of planning should not

be confused with the distinction between defining objectives and

devising ways to carry them out effectively, The difference is that

Q of devising a way to go to the moon or devising a national space

H program,

it is clear that most of the strategic planning activity will be
made up of Lewis and Clark type planninr and larrely ad hoc strateric
decisions, This is almost the antithesis of rational decision-making
as most people would interpret it; orcanizations are supposed to have
a purpose or a strategy from which activities are derived rather than
the other way arcund. This points up the distinction between grand

strategy and evolved stratepy in strategic planning and daecision-making,

The grand strategy approach to strategi- planninr starts with

organizaticnal goals and assets, strengths and weaknesses, and proceeds

ir. a deductive, problem-solving way to derive the optimum mix of

activities for the organization. In the evolved strategy approach,

major decisions are made as the need or opportunity arises and in terms




of the proximate goals as seen at the time; the long-term strategy of

the organization thus evolves over time as a result of a series of
specific decisions., Most of the management literature calling for
more planning by top management is calling for the grand strategy
approach; the evolved strategy approach, after all, resembles the
muddling-through methods used by managers all along. Ansoff [1S5] has
recently presented probably the clearest and most reasoned blueprint
tor grand strategy planning. It is an eminently reasonable approach,
but it simply calls for too much information and computation to be
practicable, This is the ultimate in what Lindblom has called the
rational-comprehensive approach to decision-making, and it suffers from
exactly the weaknesses Lindblom lists, It places unreascnable d-~ands
on the time and resoures available to tis orzanization for ana.,..s,
and it assumes a unique solution can be identified when, in fact, that

is seldom the case,

This is not to argue that it is useless to think about the
purposes of the organization and to assess its canabilivies apainat
the environment in which it operates. But {t is a fact of life that
such thinking is seldom very operational -- it i{s rarely feasible to
link these considerations realistically to the actual decisions that
must be made. This is just to say that in trying to improve the state
of the art in strategic planning and decision-making, more progress

appears likely at present by trying to make individual decisions more

consistent with one another and more closely ralated throurh objectives,
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than by trying to derive the dacisions from rigorous a priori
objectives, All this raises the quastion of just how we can define
rational decision if we are denied the rationality of the deductive

reasoning process from objectives to actions,

D. Rntionnlitx in Decision-making

As has been implied 'n the above discussions, much o our concept
of rationality has been derived from the deductive method of reasoning
that has proven so useful in natural science and mzthematics, Examples
of this include the micro-economic models of the firm and of consumer
choice, the pejorative connotation of subjectivity as opposed to
objectivity, and the search for a management "science", Both operations
research and systems analysis arosz from the desire to make decision-

making more rational,

However, rationality as it is commonly understood depends on
well-defined goals and fully developed understanding of the structurae
of the situation in which we are to be rational., 1t is easy to
demonstrate rationality in solving an equation or devising a solution
to an engineering problem, and it is possible to demonstrate irration-
ality in a wide range of situations. But it is very difficult to sav
what is rational beravior when goals are only partially specified, wher
few alternatives are known, and when the reiationships between
alternatives, goals, and the environment are only partially known,
Since this is the case in most stretegic decisions, we must conclude
that we really do not know what constitutes rational bebavior in

strategic planning and decision-making.
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Our purpose here is to point out that rationality in

decision-making is not a simple concept. It is something chat we

will have to pay attention to in asaussing the rcle of analysis in
policy level decision processes. After we have discussed current
concepts of systems analysis in this chapter and the impact of human
behavior on organizational decision processes in the next, we will

return to this question of rationality in a broader context.

E. Systems Analysis

There is no really satisfying definition of systems analysis, We

use the term here to refer to explicit anllylis of specific gglicx leval

decisions although "policy analysis" would be more descriptive,
"Systems analysis’ is widely used and understood in the defense
community, however, and we will stick to that name, Military systems
analysis as an identifiable activity arose during the ninetsen-fifties
as the result of attempts to apply cperations research methodology to
increasingly higher lavel probleas of nationel defense, As a result
it has much in cosmon with operations research; but it also has its
differences, Depending on one's view of the opsrations research
method, it is possible to draw endless distinctions betwsen operations
research and systems analys.:. sul it is not reslly worth going into
all the subtle distinctions., Basically, the differences are of
emphasis rether than substance, Probably the wost useful distinction

between the two is that operations research usually is concerned with

opsrational level (mansgement control) problems that are better
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understood structurally and can be made quantitative more readily,
while systems analysis is concerned with policy level (strategic
planning) problems that cannot so readily be mcdie quantitative and
where the structure of the problems is not so well in hand, The
mathematical techniques that have proven useful in economi.s and
management are therefore more consistently useful in operaticns
research than in systems analysis, and operations research has tended
to become more closely identified with those tecliniques -- especially

in the academic world,
Alain Enthoven [16] has defined systems analysis as

a cycle of definition of objectives, design of
alternative systems to achieve those objectives,
evaluation of the alternatives in terms of their
effectiveness and costs, a questioning of the
objectives and a questioning of the other
assumptions underlying the analysis, the opening
of new alternatives, the escablishment of new
objectives, etc,

This {5 considerably different from the usual definjtion of operations
research anj from the popular image of systems analysis as '"decisiorn
bv computers”., In a similar vein, Hitch and McXean [17] in The

Economics of lefense in the lluclear Age {which is the nearest there
- w——

is *o a systems analysis textbook) say:

It cannot be stated too frequeatly or emphasized
enougk that economic choice is a va 25‘1ookinz
at problems anc does not necessarily derend upon
the use of any analytic aids or computational
devices,
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In short, systems analysis is a way of ooking at problems at che
policy level and organizing the inf mation so painec in order to aid
the decision-maker in makine better decisions than would be possible

otherwise,

If it is not computers or sophisticated mathematical techniques,
if systems analysis is a particular way of looking at problems, what
is it that distiiguishes it from the way people usually dcal with
prolicy level decisions? There seem to be four particularly important

characteristics that distinguish systems analysis:

1. Emphasis on understanding the structure

behind the decision,
2, bDmphasis on :xplicitness of the analysis,

3, bPmphasis on the recognition ana treatment

of uncertainty,

4, Dmphasis on goal directed rather than

problem directed action,

Each of these four emphases represents & consaiderable departure
from the processes by which mest organizations develop *heir policy.
In Chapter IV we will explore these differences in detail #nd how the
introduction of systems analysis in an organization's decision process

can have significant impact on the life of the organirzation.
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To quote again from Enthoven [18]:

National security policy F-cisions are based

on the interaction of values, on the one hand,
and the costs and effectiven»ss of military
forces and weapon systems on the other.

For most of these questions a mix of
calculations, intuition and experience is
required. One of the biggest challenges

facing us today is how to find ways of blending
these factors better in those areas in which
unaided calculation is weakest,

Systems analysis is - ~thing more than the current state of the
art in combining judement and calculation to make strategic decisions
in a way that results in e '2ctive srrategic planning for an
organization, whether it is the Defense Department or a large
corporation or a hospital. So far it is still an art, There have
been a number of "how-to-do-it" rules-of-thumb set forth, but these
serve for the most part to reminc experienced practitioners of
importa .t considerations, No one knows very well how to teach someone
to do systems analysis, except by example, The principles of operatiorn:
research and economics are useful mainly for the insights they give
intc understanding complex problems of resource allocation and

operational afficiency, although occasionally +he techniques themselves

prove dirsctly applicable,

How does systems analysis go about the blending of judgment and
analysis? In addition to the four emphases listed above, there are
five charactaristics of systems analysis that are central to the

method:
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1. Use of proximate goals
2, Use of partial, ad hoc models

3, Treating judgments as variables rather

than givens

4, Search for improved systams in addition

to evaluation of existing systems

5, Iteration of the process

To complete the discussion of systems analysis, we will discuss each
of the four characteristic emphaszes and the five characteristice of

the method of systems analysis,

If one had to single out as most important tc the success of
gystems analysis one of these nine characteristics we have listed, it
would have to be the first: the emphasis on understanding the structure
Janderlying the decisions, From this a rumber of benefits arise, First,
it provides the decision-maker with added insight into the problem,

At the policy level of an organization, analysis alone cannot produce
a decision; the decision is made by the man responsible, and analysis
is no more than an input to his decision process, By improving his
insight, analysis enables the decision-maker to integrats more and
better the many factors that he must consider, and thereby reduces the
chance that he will misinterpret the decision he has to make, In

systems analysis the emphasis is often on making sure we have asked

the right question; this is just another way of saying that we have
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found the essentlal structure underlying>the dacision, Secondly,
improved understandine of the structure permits better evaluation of
alternative systems by showing which analytical techniques are
appiicatble where. Finally, it improves cur chances for finding
improves alternatives by giving insight into the relationships between
goals and systems, Any one of these three I nefits can be of immense
value ir Jealiny with the decisions that arise in strategic planning;
so great is our lack ¢€ u.derstanding of most great policy issues that

such basic analvsis can have cocnsiderable payoff.

£ word of warnirp shkould be inserted after such great claims,
The relationships that are relevant to most policy issues are so

numercus ané complex tnhat we can never expect to understand fully the

structure pehind the decisions in most policy areas. This means that
the s*rusture we spear of is really the perceived structure at a point
in time, TFurther, decisions are weighed in the context of the structure
as it is perceived., It is not surprising then, when a '"breakthrough"
is made to a new verception of the structure, that old sclutions seem
clearly inferior to new ones that are made possible by the new context,
Whether they are in fact inferior depends as much on the quality of

the structure as on the quality of the system within that structure,
Although we are in a situation whare two "wrongs" could be better than
two "ripghts", we clearly are less likely to go astray if we trust tn
our structure as we perceive it, Further, our structure is an integral
part of our value system, and only if we could be shown to be noun-

Pareto-optimal in terms of goals and structure could - strategic

decision be demonstrably inferior,
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The emphasis on explicitness in systems analysis shows up in
many ways: in stating goals, in stating assumptions, in identifying
uncertainties, By being explicit on such matters in the course of the
analysis, we can better assess where the strong and weak points of the
analysis lie and are in a better position to improve it, Simiiarly,
we are betver able to see how to improve on the available alternatives,
The emphasis on the recognition and treatment of uncertainty really
derives from the explicitness of amalysis., Uncertainty about technical
and operational parameters and about the structure of the problem
abounds in strate, ‘c decision problems, Tacing these uncertainties
and trying to devise alternatives that are relatively insensitive to
them rather thar working only on the basis of best e-timates makes the
systems analysis approach qualitatively different from the way decision

problems are usually treated,

The emphasis on goal directed action rather than problem directed

action is also a major difference between the systems analysis approach
and other approaches. This is, of course, consonant with the rational
ideal of starting with poals and deriving the appropriate action,

but it is not in agreement with the way most organizations function,
Pounds [19] found that most of an executive's time is spent dealing
with problems presented by other peopls .ather than on the goals they
think are most important. Thers are some significant orvanizational
reasons for this phenomenon which we will pe* into later, but it is
also true that it "= much easier to devise an answer to a given prablem

than to decide what the problems should be in addition to devising the

angwers,

Uit Ky a A A vt Y W

et ik

ey

D rageh i O L i, A 7y e




e s 7 .

v 50 -

At the policy level of an organization, goals are likely to be
very general and somewhat imprecise. As a result, they are not
cperational; i.e., they do not serve to indicate uniquely which
aliernatives are better than others, In defense, for example, we
hava the goal of deterring general war; in a fim we have the gnal of
profit, Deterrence 1s not a particularly precise concept; it has many
dimensions, and many of them are subjective and qualitative, Similarly,
profit is a v_oy vague concent; some of its dimensions are short-term
earnings, dividends, retained earnings, and future profitability, In
order to deal with such imprecise goals, systems analysis uses proximate
goals that serve as indicafora of some aspect of the more general goals,
For sxample, in defense we uses the proximate indicators of damage
limiting, assured destruction, flexible response capability, alliance
structure and others, In the firm, common proximate goals are market
share, rate of return, extent of diversification, and relationships
with suppliers, Some of these can be made relatively precise and
quantitative while others are only qualitative indicators, but each is
a more limited and therefore more readily assessed indicator of
performance than the overall goals., Some of these proximata goals
are also proxy goals; market share, for example, is not so much a

direct goal as a proxy for long-term profit,

One reason for multiple goals in strategic planning is that we
do in fact have several largely unrelated poals, Another reason is

that our understanding of the structure of the problem is so limited




that we are unable to see how subgoals rslate to cne another well

enough to combine them into a more comprehensive single gual,
Similarly, we are unable to describe fully the relationships between
the alternatives and the goals, In oi’'+r to cope with this limitation.
systems analysis makes use of judicious factoring of the problem into
related sub-problems, By identifying cohesive problem areas whose
internal relationships can be fairly well understood and which have
relatively few links to other problem areas, we can reduce the
intellectual capacity required to deal with the larger problem, In
effect, each sub-problem is solved independently, and the solutions
then are combined to produce the total solution. Combining the
solutions will, of course, necessitate going back and adjusting the
original soluticns to account for the interactions among the sub-
problem areas, but several repetitions of this process are feasible

wnile simultaneous treatment of all the relationships usually is not,

The effect of such an aporcach is the use of whatever models are
appropriate for each individual sub-problem, And the definition of
the sub-areas will depend on the particular characteristics of the
decision to be made at a given time., The result is an approach to
analysis that uses a number of ad hoc models to represent the aspects
of the alternatives and the environment that are relevant to the
particular decision to be made, This is in contrast to some approaches

to analysis that attoumpt to model completely the operation for which

decisions are to “e made, The goal of an all-purpose model is laudable,

but unfortunately leads to excessive simplification, inflexibility, and
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la % of pertinence, In strategic planning, the good analysia is the
one that makes 2 difference in the decisinns that are made, and !t
is difficult to relate comprehensive models to the specific issues

on which decisions are made.

This approach leads to the inevitable phencmenon of
suboptimization., In cperations research literature, this has acquired
a psjorative connotation, while in the systems analysis literature,
clever suboptimization is much praised, Lindblom's criticism of the
rational-comprehensive "root" mechod of decision [20] rests primarily
on attempts to avoid suboptimization: "futile attempts at superhuman
comprehensiveness", The fact is, of course, that our limited under-
standing of the structure of & deciion and our limited intellectual

and computational capabilities make suboptimization the most reasonable

way to approach the analysis for such decisions, It goes without saying

that unnecessary suboptimization should be avoided; it is not something
we do to make life easier, but something we do because we have no
better way of dealing with excremely complex situations., Part of
defining the problem or asking the right question or improving cur
understanding of the structure of a decision is finding the natural
breaks that produce a factoring of the problem into sub~-problems whose
individual optimizations produce a result readily related to a more

global optimization.

Most approaches to analysis for decision-makins take into account
the distinction between value judgments and judgments on questions of

fact, It is not always possible to separate the two -- as in the case
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of the “cost" o” a stockout in inventory policy decisions -- and

altiough systems analysis tries to be explicit in distinguishing the

two, this is not unique, Rather, it is the treatment of judgments as

variables, as parts of the problem, rather than as inputs to the
IR S

analysis that systeas analysis differs from most other approaches to
analysis, Most rational approaches to decision start with judements
about valu.s and of factual questions and proceed deductively to the
"solution"; sys-ems analysis emphasizes the use of analysis to help

the decision-maker to make better judgments.,

Even when it is possible to structure the decision sufficiently
well to isolate the judgments required, it is difficult for the
decision-maker to specify them in the abstract, apart from the context
of the decision. This is because so many factors impinge on his judp-
ment that he can place little confidence in judgmerts made apart from

real cons-quences, The utility function or indifference map of

microeconomics and the preference fv~ tion used by the Bayesian analysts

are useful concepts, but it simply is not practicable to ask a decision-

maker to specify and then use such devices for capsulating Lis
judgments in most strateric decision problems, Further, the time
required for the decision-maker to construct a utility function would
be unrealistic because of the larpe number of tradeoff possibilities
he would have to consider. To do this carefully would require more
time than it is possible to pive and would necessarily require many

unnecessary tracdeoffs since only those in the vicinity of the final
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solution need be carefuily thought out. And if the tradeoff jud/ments
required to use such a device were not made carefully, there would be

iittle confidence in the result of the analysis,

Lindblom has pointed out that in real life, values and alternatives
are intertwined; that we can choose among values only in the context of
some alternatives that differ alc g thuse value dimensions, Systemc
analysis attempts to help the decis ‘on-maker make better and more
relevant judgments, By improving the structure of the Jdecision, analys:s
can help clarify just what judgments are relevant., By tracing out their
implications in terms of the alternative that would be chosen and the
performance along the various goals, analysis can provide the decision-
maker with information that helps him converre on better and Letter
judgments; i,e,, judgments that reflect better and better his

assessmant of the problem,

(A common conception of the procedure for analyzing decision
problems is that assumptions, goals, and alternatives and their
consequeaces are set out making full use of th~ appropriate judrments;
rational deduction then leads to the solution -- the decision,
Changing assumptions or poals or relationships zfter the implications
are seen is too often regarde? as "cheating" -- as a’lowing caprice or
bias to creep in, Systems analysis recognizes that this simply
reflects (or should) a refinement of the oririral judpments based on

improved information made available to the decision-maker.)

| VT




- —

TR, TN, ok ST

T

e B RS $RAR

s

e

- 55 -

MNext to understanding the structure of decisions, the bigfzest
contributor to the success of systems analysis is probably that it is

more synthesis than analysis, Just as analysis is used to elicit

better judrments from the decision-maker than he would be able to
supply unaided, analysis also helps to supgest improved alternativas,
It seems to be especially true at the policy level that few reasonably
attractive alternatives are available. It is certainly not true that
all or even most of the relevant alternatives are known before the
analysis begins, In fact, many policy level decisions arise only
because a new alternative is presented; in the absence of new
ilternatives, only changed goals or evaluation techniques would provide
the impetus for strategic planning activity. Thus we can trace much

cf the growing attention to policy level analysis to the rapid rate

at which new alternatives are baing introduced as a result of

technology.

Analyeis csn contribute much to decision-making by tracing out
the imp:ications of known alternatives in terms of specified goale,
Howaver, just as we have pointed out that systems analysis treats
noals as part of the problem rather than a priori givens, it also
uses the evaluation process to sugpest improved alternatives, Some
examples of how this i{s achieved are the use of breaskeven analyses,
hedping arainst uncertainties, looking for dominant alternatives, and

renerally trying to see where changes in existing alternatives would

achieve a clear improvement,

Cince so much of findinp & new and better




P SR N

- 56 -

alternative is simply imarination and creativity, almost by definition
we know little about how it is doue, V¥ildavsky [21] has caught this

and many other attributes of systems analysis:

The good systems analyst is a ,.. wise man with
overtones of wise guy, His forte is creativity,
Although he sometimes relates means to ends and
fits ends to match means, he ordinarily eschews
such pat processes, Instead, he imaginatively
relates elements into new systems that create
their own means and ends. He plays new
objectives continuously apgainst cost elements
until a creative synthesis has been achieved,
He looks down upon those who say that they

take objectives as given, knowine full well
that the apparent solidity of the objective
will dissipate durinp an-lysis and that,
anyway, most people do not know what they

want compared to what they can smet. Since no
one knows how to give instructions fer
creativity and daring and nerve, it is not
surprising that no one can tell you what
systems analysis is or how it should be
practiced,

The last characteristic of systems analysis listed was the

iteration of the analytic process. The rational-comprehensive ideal

is so often presented as a sequential process that "equal time" should
be piven to the opposiny view, To someone who has never learned to
analyze his decisions systematically, the lirear prorression from
setting poals to listing alternatives to comparing their costs and
benefits to choice s a worthwhile lesson. BRut anyone with any
sophistication at all in analysis for decision-makine will realize
that this is too drastic a simplification., Cystems anilysis i{s a cut-
and-try process since we are addressinr problems that we do not
understand very well. 7o quote Enthoven [22] once more, systems

analysis is best described as
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a continuine 'i{alogue between the policy-maker
and tne systens analyst, in which the policy-
maker askc for alternative solutions to his
problems, makes decisions to exclude some, and
makes value judgments and policy decisions,
while the analyst attempts to clarify the
conceptual framework in which decisions must
be made, to define alternative possible
objectives and criteria, and to explore in as
clear terms as possible (and quantitatively)
the cost and effectiveness of alternative
courses of action,

It should be clear by now that systems analysis is not a technique
for supplying decisions., Pather it is a process for identifying
information for decisions and developing and displaying the information
for the decision-maker. The emphasis is on providing information that
will help the decision-maker better understand the decision he faces.
As an information processing tool rather than a decision rule, systems
analysis requires intimate involvement of the decision-maker in the
analytic process, As Enthoven pointed out, it is a continuing dialogue
rather than a one-shot service, In the simplest terms, systems analysis
gives the decision-maker the opportunity to ask "What if,.." and to be
asked "What about,.." The decision-maker and the analyst are dependent
on one another; the analyst needs the decision-maker to keep his
analysis relevant and useful, while the decision-maker needs the

analyst to keep him informed of the consequences and implications of

possible decisions.

So far we have manared to discuss systems analysis with only
cursory reference to the use of computers and quantitative techniques

that has attracted so much attention, As has been pointed out, these

e
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techniques are not central to the systems analysis process, but they

do play an important role in systems analysi- for several reasons., One
not insignificant reason is that the people who define systems analysis
as what they do, mostly have a consi“erable background in economics

and operdations research; it is pot surprising then that the jargon of
systems analysis is somewhat technical, More important, some of the
sophisticated quantitative techniques actually are useful in some policy
level decisions, The use of a linear programming model to give least-
cost systems for meeting airlift/sealift requirements is an example,
Further, the pedagogical value of the techniques is high., As
idealizations of resource ;llocation decisions and operational
optimization decisions, some added insight into the character of
decisions can be gained from study of these techniques, Another
benefit of such exposure is that certain concepts useful in discussing
decisions have their origin in various mathematical idealizations; the
concepts of shadow price and equated marginal costs for efficiency and
a familierity with the lehavior of dynamic systems are all useful in
the systems analysis process even though the underlying idealizations

may not be directly applicable,

The attention given to the quantitative aspects of systems
analysis by the press and by the armed services is not due so much to
its use of sophisticated mathematical techniques but to the fact that
it includes quantitative considerations at all, Decision-making at
the policy level of organizations has traditionally been a qualitative

matter; the profusion and successes of liberal arts majors and lawyers
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in the top manarement jobs of rovernment and industry are eviuence of
this, Budpets,. of course, have always beemn quantitative matters, but

the criteria for allocatine budgets : ually have not., By introdi-ing
quantitative measures of effectiveness and explicitly addressing the
tradeoffs of a budget dollar among various alternatives, systems analysis
hac introduced a foreign element into the policy level decision process,
The fact that these considerations were always there implicitly does

not alter the fact that this is a sipnificant change in the decision
process, In Chapter IV we will explore in more detail the reactions to

systems analysis that result from this explicitness,

Systems analysis is not without its dangers, More traditicnal
processes for making strategic decisions often produce inefficient
and ineffective decisions by failing to be explicit about objectives
and the tradeoffs among them that are implicit in any given decision
and by failing to delve deeply invo the structure underlying the
decisions. One major danper of systems analysis (the one that is most
often cited by its critics) is that those issues that cannot be
represented quantitatively or cannot be fitted into the perceived
structure in any very satisfactory way will be overlooked or de-
emphasized in comparison to those that can be explicitly structured

and quantitatively represented, This can be called the Gresham's law

of analysis: the quantitative tends to drive out the unquantifiable,
by definition, the pood systems analyst achieves a balance between
these two types of factors in his analysis, but it is a trap which

even the most experienced must be careful to avoid, Since we tend to

e e ma e




- 60 -

reify our images of the world -- to mold the systems we deal with into
patterns that agree with our conceptions =-- this may not be quite so
serious a flaw in the long run as it seems on the surface; after all,
we have been making decisions on the basis of what we perceive for a
long time now, For example, Keynesian economics clearly has lts
limitations; but as we reshape our economi~ institutions with a
relatively ¥Yeynesian view of things, Keynesian economics becomes less

and less limited in dealing with our economic problems,

A second major danger of systems analysis is the analyst enamored
with analysis, All professionals have the natural tendency to
appreciate elegant -nd artful application of their craft, and concern
with the technique per se is a very proper concern. But the practice
of systems analysis, like that of medicine, is judged by the help it
gives the customer and not by the satisfaction it gives the practitioner,
A philosopher once called this phenomenon the "Rule of the Tool", which
he stated in its simplest form like this: "If you give a small boy a
hammer it will just happen that everything he sees needs pounding,"
With the many specialists that contribute to a systems analysis study,
care must be exercised to assure that tools are chosen for their

usefulness rather than for their availability,

Still another danper of systems analysis -- and this is probably
the most serious danger -- is that creativity and dissent within the
orpanization will be sticled. On the surface this is a contradiction

of the point just made that systems analysis encourares and derives
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its success from creativity, The danger is that systems analysis tends
to function as though there were some underlying, implicit utility
function for the organization (even though it rarely attempts to
formulate it explicitly) and to provide the information that will enable
the decision-maker to converge on a decision consonant with that under-
lving set of values, Vhen systems analysis is imposed as the rules of
procedure on the strategic planning activities of the organization, new
alternatives, new structures, new emphases on goals all must go up
against the explicit structure that has been evolved through analyses
of stratepic decisions. The painstaking process of gaining acceptance
through a highly expli it analytic process can have the effect of
screening out many good ideas because no one is sufficiently committed
to them to pursue the process, We will have more to say about this and

related topics in Chapter IV,

F. Program Budgeting

Program budgeting is really a very simple concept. It is besically

only a different way of presenting the allocation of an orpanizational

budget. In line item budgeting, expenditures are displayed by item of
expenditure (rer-onnel, desks, widpets, ,..), while program budgetins
displays expenditures by objeative (education, welfare assistance,
national security, ...). Arny budret disnlay calls attention to the
relative umounts allocated to each budgetary caterory and surrests

tradeoffs amons the catepories. In the line item display it !s natural
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to ask whether funds might usefully be shifted from desks to widrets,
while in a program budget display tradecffs amonrs objectives such =s

vocational training and pre-school education programs are supgested,

For purposes of strategic planning, the program budget is clearly
more relevant, The line item budget is more appropriate for the
operational control and management contrel activities, However, no
one categorization of a program budget will be appropriate for an
orpanization, There are manv ways to slice the hudpet catepories and
each will call at.eniion te certain tradeoffs while submerging others,
No one is best for all purposes, For example, there was recently
censiderable debate over whether basic research activities should be
categorized by discipline or by type of institution in the federal
budgeting process, ‘rhe answer lay in realizing that we have objectives
for both disciplines and instituticns, and the appropriate categoriza-
tion depends on the particular decisions being made and issues being
addressed at a given time rather than in artificially imposing one or

the other as "proper"”,

A budget is many things: it is a plan, it is a decisicn, it is a
model, and it is a poal., Budget information for use in cperational
control and management contra'® should nrot be expected to be necessarily
relevant to strategic planning. For strategic planning, the budget
should be formulated along with organizational goalz and the rrogram
budget catepories should conlorm &s clogely as possible with broad

organivational goals, Thoce responsibie for meking the strategic
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decisions that po into the budget allocation process should take a
broad view of these decisions. By reviewing broad program alternatives
in the context of an objectives-oriented program budpet, the strategic
decisions that must be made and the long ~ange planning function can be

integrated effectively,

Although program budgeting and systems analysis have been linked
in Defense Department decision-making under MclMamara and more recently
in the Propramming-Planning-Budgeting System of the Bureau of the Budget,
the two are not necessary to one another. A program budget could be
adopted without using systems analysis to help make the decisions on
resource allocation, and vice versa, lowever, in order to institute
program budpetine intc the orpanizavional budget.ag process, the
objectives of the organization must be set out explicitly and their
interactions explored. To capitalize on this effort, it is natural
to use explicit objectives-oriented analysis of alternative objectives
and alternative systems in order to make the dacisions that determine
the actual allocation of resourcss amonp the propram budget categories,
Conversely, once decisions are being made with the aid of systems
analysis, it is natural to adopt a propram budget breakout -- at least
for purposes of analysis. In short, systems analysis and program
budrets are natural partners in the stratepic planninr and decision-
making process. Adoptinr only one of these decision-making aids

without the other would not be realizinp the full potential of either,
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in performing systems analysis decisions are sxamined over the
relsvant time span of the alternatives, This sugpests to a multi-year
 view of decisions and the consequent use of muiti~year programs as a
planning tocol in addition to the prorram Ludget for the current fiscal
year, This helps assure that the future implications of current
decisions are considered and that the current budret decisions will

not produce oo severe strains in future years,

We have stressed the application of systems anzlysis and program
budgeting in the strategic planning proc:ss, They are also applicable
t> the management contrel function as well, Propram evaluaticn in
terms of the objectives of the programs and the resources allocated to
them requires essentially the same techniques as deciding in advance
whirh reccures cllocations would st effectively realize the objectives
of the program, Effective evalvation of prourram effectiveness and
efficiency in turn provides a firmer basis for systems analysis in the

stratepic planning functiomn,




Bt p e we o mseae

I3 e TN N YR g, K e S 4

CHAPTER 171

Behavioral Theories of Necision-making

The preceeding chapter was occasionally a little strained by
ommission of the reiationships between systems analysis and the
patterns and motivations of human behavior in orranizations. In this
chapter, we will fTocus on these human determinants of orpanizational
perfrrmance and in particular on the theories that have been deveioped
along those linss. Ouce again, however, we will be somewhat strained
from time to time bv ommi*ting the relaticnships betwesn these factors
and the considerations developed in the systems analvsis chapter,

This is done partly to emphasize the schism Lctween Lehaviaral theories
erd rational t-eories of crpanizations, but alsu in order to hsve both
sides in hand before exploring how the two types of factors jnteract.

That interaction will he jeveloped in Chapter IV,

A, Orpanizational Theories

The heading of orcanizaticnal theories covers an extremely wide
fround. Harch and Cimon took 210 pares to suimarize the literature ~=
orpanizations, and the resuit was extremely concise) many pares wmore

could be written on each of the concepts thev identify without
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exhausting relevant topics., No attempt is made here to summarize the |
literature on organizations; the reader who wants to study that

directly is referfed éo the remarkably concis; Organizations by

March and Simon [23], Rather, we will skim the surface of organizational
theory for the benefit of those who may not be at all familiar with it
and then touch on those points that appear most relevant to the use of

systems analysis in the strategic planning process of 2n organization.

March and Simon point out that much of what we know about
organizafional behavior follows directly from experience and common
sense. Formzi theories of. organizations have been based on these
grounds or on abstract postulates, "The literature contains'many
assertions, but little evidence to determine -- by the usual scientific
standards of public testability and reproducibility -~ whether these
assertions really hold up in the world of fact" [24], This is
expecially true of the hierarchical top of organizations. Top manage-
ment in the business world has traditionally not leen open for study
by social scientists, and what we know about this rests largely on the
impressions of experienced executives, Similarly, in povernment the
"inside" decision processes are not open for explicit study and
political science has had to rely on the recollections of participants
for insights, This has made it very difficult to evolve useful
principles about orpanizational behavior. The intellectual capacities
and predilections appropriate to a particivant irn the policy level
decision process of an organization differ from those apnropriate to

the objective study of the procass, Tc exasrerate, the result is



- 67 =

theories by those with limited .appreciation of what the subject is
really like and the relatively unstructured "wisdom" of those who
have learned to act in the process but who are so caught up in it

that they can step outside it only to a limited extent,

Cyert and March [25] categorize orpanization theory into three
major branches: socinlogical theories, social psychological theoriég.
and administrative theories, If we confine our attention to those
aspects of organizations that pertain to the organization as an
operation rather than a social system, these ;hree categories

ccmprehend the most relevant literature,

Sociolqgical theories are described as those views of the

organization as a mobilization of human efforts to achieve given
organizational goals, The emphasis here is on rational division of
labor and specialization of functions in order to cairy out the
operations of the orsanization efficiently. Weber's theory of
bureaucracy is probably the most famous work in this category. There
was originally a tendency toward depersonalization as a reaction to
the earlier amorphous and personal character of organizations,
Objectivity, rationality, and predictability were stressed over
arbitrary rules and personal whim, Hall [26] has cited six dimension§

of bureaucracy:

1, Ddivision of labor based on functiocnal
specialization,

2, Well-defined hierarchy of authority.



- 68 -

3. Rules covering the rights and duties
of incumbents,

4, Impersonality of interpersona. relations,

5. Systamatic procedures for dealing with
work situations.

5. Promntion and selection based on
technical competence.

The organization is viewed as a collection of operations to be sub-
divided and ralated to one another in a way that will make for
minimization of caprice and maximization of efficiency. Deviations
from the machanistic ideal were treated as pathologies to be corrected,
More recently, this bodv of literature has addressed different types
of bureaucracies, the lifu-cycle of hureaucracies, #nd the classifica-

tion of individual personality types in bureaucracy.

The social psychological approaches to organizations have been

much more limited, Rather than address the organization as a whole,
these theories have focused on individual tasks within the organization
and examined the effect of external variables on the efficiency of the
operation, The methodology is to select a small number of indeperdent
variables and to examine experimentally the effect of these variables
on the efficiency of the operation by using tests of statistical
significance, The Hawthorne experiment to determine the effect of
improved working conditions on worker productivity is probably the

best known example of this tyre, The PAND studies of early-warning

radar .ystem operations is ancther well-knowp exaimple, TNespite its
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obvious connection to the scientific managerent movement, this approach
has led toc considerable work on industrial psychole-y, worker motiva~
tion, and morale, The emphasis in all this work is on relatively
well~defined and repetitive situations, in part because of the available
statistical methodolosy and in part because these were seen as the

significant problems cf the organization,

Administrative thecries center on such issues as centralization

and decentralization, side payments and the decision to participate,
and individual perceptions and expectations, By its focus on decision-
making rather than on the arrangement and efficiency of operational
tasks, thir hranch of orsanization theory is more relevant to the
strategic planning process than ti.e other twe branches, Come of this
literature is concerned with the transfer payments within the organiza-
tien that tring members into coalitions and maintain them, The
inducements-contributions theory of the decision to participate in an
organizational coalition is ar example of this focus., More recently
there has been an emphasis on the way in which decisions are made in
organizations, The focus here is on the relationships between
individual and organizational poals, role irfluence, and perceptions
and expectations., HMuch of this is bas~® on cognitive psvcholosy and

the psycholory of problem-solvine thouprht processes,

Cyert and March [27] conclude that orranizational theories provide

a very limited basis for a theory of the firm:
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The sociolorical and social psvcholonical apprcaches
have einphasized questions that are onlv marrinally
relevant to either the objectives of conventional
theories of the firm or the obhjective of predictiny
individual behavior, The decision-makinr apjrcach
has developed a substantial theory of decision~
making processes in an organizational context, but
has not aprlied the theory to the specific enviren-
mental conditions in which the business Firm operates
nor applied the theory in detail to the particular
decision variables that characterize the firm's
operation,

B. Recent Developments

Recently, two major approaches to the behavioral side of
orpanizations appear to have evolved, The first is an outgrowth of
the sccial psycholorical and sociclopical theories described above,
It is something of a reactiom to the mechanistic view of orecanization
brought about by bureaucracy. This approach focuses on '"the
inescapable tension between individual and organizational roals," J

It is oriented around the conflict of "the individval's needs, motives,

goals, and growth versus the organization's poals and richts" [28],
This approach focuses on the interpersonal environment within the
organization rather than on the impact of behavioral considerations

on srecific decisions. The organization's goals are taken as piven,
and the search is for a process of interpersonal interaction that will

minimize interpersonal conflict in meeting those poals,

The second recent approach attempts to integrate economic and

cognitive psycholopical factors in looking at the decision-making

processes in crganizations., Cyert and March in The Behavioral Theory
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of the firm [29] have concentrated on industrial organizations and
Lindblom [30] has addressed similar topics in government decision-
making. These three authors together with Simon and his work on the
concept of the organizational goal [31] form the basis for a view of
~~ganizational decision-making that appears to be more relevant to the
role of analysis in the strategic planning process than any of the

other approaches,

Cyert and March view the organization as a coalition,
Intrepreneurial and consensual goal mechanisms are rejected in favor
of goals formed through bargaining in the formation of coalitions.
This bargaining among individuals ard coalitions in the form of making
side payments to achieve goals represents the "central procecs of goal
specification" in their theory, They assume that there is hierarchical
asymmetry and that interperscnal joint preference orders are not
formulated. The result is goals that are imperfectly rationalized,
that are expres ed as aspiration-level constraints, and/or that are
nonoperational. Limited time and cognitive abilities constrain the
organization and the variability of the environment, In their view,
conflict is never fully resolved; attention to goals sequentially and
in separate parts of the organization together with organizational

slack permit the nccessary decisions to be made in spite of inconsistent

goals.

Cyert and March reject the classical theory of ex-actations

which postulates continuous competition among all alternatives for

all rescurces, search ror alterpatives as one of the many competitors
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for rescurces, and ccnsiderable calculation to avaluate and coipare
alternatives, Instead, they postulate that resource allocation will
be done with rough screening, refined attention oniy to local problems,
and early commitment to an alternative via a mixture of personal, sub«
rrganizational, and organizational yoals., Search in their theory is
motivated by problems and is characterized by early commitment to
alternatives followed by subsequent intensification of search to
accommodate suborganizational and personal goals through bargaining
over side payments., They postulate that computations will be simple
and involve as few dimensions as possible to avoid cognitive limita-
tions in dealing with multiple criterion dimensions., Standard
operating procedures will be evclved for repetitive situations and
rules of thumb for roughly similar non-repetitive situations in order

to minimize computation and to avoid uncertainty,

Their theory is summarized in four propesitions:

1, Quasi-resolution of cenflict:

a, Goals as independent constraints

b, Local rationality - limited poals
and limited problems

c. Aspiration-level dec.sion rules

d., Sequential attention to goals

2, Uncertainty avoidance

&, TFeedback - react decision-making
b, Negotiation with the environment
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3, Prcblemistic search

a. Motivated, problem-oriented search
b. Search "near" the problem sympioms

and "nzar" the old systew

¢. Search in organizationally

vulnerable areas

d. Biased search

4, Organizational learning

&, Adaptation of goals
b. Adaptation of attention rules

¢, Adaptation of search ruies,

Lindblom focuses more explicitly on the decision-making process

and contrasts two fundamentally different approaches to dscision-making,

In the evolution of his ideas over a period of several years, cach of

these approaches

has used for the

Reot:

Branch:
SOREIEATR S

has assumed several descriptive names, The names he

“Root" and "Branch" methods are:

Rational - comprehensive
Synoptic {Rationalism)

Central Coordinated Decision-making

Successive Limited Comparisons
Disjointed Incrementalism

Mutual Accommodation of Partisans

He characteri:as the root method by the 'isting of values (goals)

and alternatives,

systematic comparison of the alternatives apainst

the values, and choice of the alternative that maximizes the values,
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Branch, on the other hand, is characterized by setting a simple goal
with or without explicit thought, listing a few alternatives that
suggest themselves, comparison of the alteimatives against past
experience with similar alternatives, and cl-ice simultaneously amo~~
values and alternatives, Lindblom contends that the root method
assumes more information and intellectual czpacity than human Z2scision-
makers possess and that it is unrealistic in terms of the time . .d
resources available for analysis, He compalins that this method tries
to start from fundamentals ansx each time and uses experience of the
past only as it has been embodied in explicit theories, The branch
method by contrast builds from the c'wrent situation by small cut-and-
try steps. Root is what we formalize, idealize, and teach and preach
as the wav decisions should be made; branch is what decision-makars

in fact practice,
Lindblom distinpuishes the two methuds on five dimensions:
1, Separation of values an] alternatives
(means and ends)
2, Means - ends analysis applicability
3. Teat for goodness of a decision

4, Comprshensivensas of analysis

5. Reliance on theory

Evaluat{on and search for alternatives are intertwined because
identification of objectives is difficult ard because agreement on

obiectives amongy members of the organization is not feasible. Values
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are considered through preferences among particular alternatives and
on the margin by tradeoffs that establish one alternative as
preferable to another, Margainal objectives cannot be stated except
in terms of particuler alternatives, Which is more rational, Lindblom
asks: the impossible and irrelevant specification of objectives prior

to analysis or the possible and relevant intertwining of objectives

with analysis?

It follows from inis view that strict ends-means analysis is not
possible in practice, How then can we know whether a decision is a
"good" decision? Lindblom notes that without asreement on objectives
there is no standard of correctness, The only practicable test is
agreement on the chosen “'ternative itself, and this is the test of
the branch method, To seek agreement on objectives would "accomplish
nothing and create quite unnecessary controversy," Objzctives "have
no ultimate validity other than they are agreed upon," "In ar important
sense, therefore, it is not irrational for an administrator to defend

a policy as good without being able to specify what it is good for"
{32].

Lindblom arpues that the comprehensiveness of the analysis
assumed in the root method is not feasible in practice and that the
manager cannot even comprehend one policy alternative fully, In order
to cope with the decision-making function we must simplify, and the
branch method simplifies in two ways., Only a few alternatives are

considered with only a few consequences for each, and only marpinal

e 0
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change from the current situation is considered. He contends that

even if alternatives and consequences and values are considered at
random, we may get more intelligent choice than with "futile attempts

to achieve a comprehensiveness beyond human capacity" [33]. Since

almost every interest has its watchdog in the organization, the branch
method often assure. 2 more comprehensive regard for values than attempts
at intellectual comprehensiveness, It also encourages decentralization
and does not tend to suppress dissent. In Lindblom's view, the
simplification of the root method is "accidental, unsystematic, and

not defensible” while in the branch method, simplification is

"deliberate, systematic, and defensible" [34],

Lindblom characterizes the root method as relying completely on
theory and being inapplicable where no theory has been developed, while
in the branch method no theory is needed, He sees the iteration of
choice and comparison in successive increments as the distinctive
element of the branch method. Lindblom concludes that the branch
method is not a failure of method for which administrators ought to
apologize, but the only practicable way to approach real-world

decision-making.

More limited in scops, but in the same spirit as Cyert and March
and Lindblom, Simon has looked closely at the concept of th¢ organiza-
tionsl goal (35). He draws the important distinction between goals
and motives from which goals are evolved, He concludes that it is

more reasonable to speak of a set of goals or constraints than a single
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single goal and introduces the idea of feasible and Pareto-optimal
sets of alternatives.®* By using a linear programming formulation, he

notes the parallel between goals and constraints. Goals ma;, be used

in two ways: to generate alternatives (synthesis) and to test
alternatives (evaluation). Which "goals" we choose as goals (alterna-
tives generators) and which we choose as constraints (tests) may
influence which feasible alternative is discovered and subsequently

selected, H

s

If we use the term "goal" to imply sets of constraints or
mp
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aspiration levels, then organizations probably do have goals in the

sense of widely-shared conceptions of these constraints, But if we use

SERP IR LS

goals to mean alternative generators, then there probably is much less

agreement among individuals and suborganizations. Role ~ehavior de-

pends on means-ends premises as well as poal premises, and this is a
source of personal and professional differences in decision-making
style. G5ince the role a person occupies in the orpanization heavily
influences the information received and the intorpretations given to
it, differences in perception, subgoal formation, and expectations
derive from the position a person occuples In vhe organization as well
as from his personal motives. "The discrepancies arise out of the
cognitive inability of the decision-makers to deal with the entire
problem as a set of simultaneous relations, each to be trested

symetrically with the others."

AFeasible alternatives are “hose that satisfy the constraints
on the decision, .areto-optimal alternatives are those that are not
out-performed on all goal dimensicns by any other alternative and
therefore cannot be decided among except through valuve judgments,

-
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In view of the hierarchical structure of most orranizations, it
is reasonable to refer tc the organizational foals as the "test" and
"generating" goals of those at the upper levels. Since one man's
goal is another man's constraint, the subordirate employees will
tailor their choices to satisfy the constraints established by higher
echelons; thev will not necessarily adopt the same sgenerating goals
as those at the higher echelons, so they will not necessarily act to
ogtimize along the goal dimencsions orf their superiors., This can result
in unresponsiveness of suborpanizations to desires of those at higher

levels and in apparent autonomous behavior by the suborranizations,

C. Psychological Theories

In Chapter Il we discussed the aspects of decision as thoush thore
were a sinjle decision-maker, In this chapter we are focusing on the
fact that decisions are not made by an isolated decision-maker but
within an organization, But parallel to this division is the distinc-
tion between sconomic and cognitive aspects of decision, The cognitive
aspects include those aspects that pertain to human behavior while the
aconomic aspects include those pertainin, to the functions and objects
by which the organization produces its output, We could have discuised
the individusl psychology of decision in Chapter II, but it seems to

fit more naturally along with the orranizational concepts,

There has been much work done on the psycholopv of problem-solving,
but almost all of {t {s in the same vein as the social psycholovical

organizational theories discussed above. The focus has been on the
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influence of a few independent variables on the speed and accuracy of
problem-solving i. well-defined repetitive tasks in a laboratory
environment, As a result, little of this work is applicable to
strategic decision problems in an organization., The work of

Festinger [36] and of Miller, Galanter, and Pribram [37] does, however,
offer some insipghts into decision-making that seem applicable in the

ctrategic planning context.

Festinger's theory of cognitive dissonance postulates a post-
deci:ion divergence in the relative attractiveness of the alternatives
in favor of the one chosen, In the pre-decision period, the individual
experiences conflict as a result of "mutually incompatible response
tendencies" or, in other words, competing goals. In the post-decision
period, he experiences dissonance as a result of the joal possibilities
he ha: had to forege to achjeve the goals associated with his chosen
alternatives; in other words, he is aware of the opportunity costs he
incurred in choosing the alternative he did. The interesting aspect of
this theory of decision is the post-decision process., By focusing on
the dissonance immediately after the decision, the Ca:ision-maker may
exaggerate to the pcint of temporarily regretting his choice., This
transient regret presumably disappears as the result of a search for

information that will help reduce the dissonance.

Anticlpation of dissonance before decision may influence the

behavicr of the decision-maker. In particular, the ssarch for

information prior to decision may be bissed to avoic post-decision




dissonance, or if the danisjon-maker is confident of his ability tu
cope with dissonance he may seek information relatively chijectivaly,
Dissonance anticipation may also lead the decision-maker to adopt a
minimax regret criterion rather than an expected benefit criterion;
this could contribute to the hyper-conservative behavior of

bureaucracies,

Miller, Galanter, and Pribram distinpuish between Images and
Plans in human thought processes and explore the relationships between
the two. They define a P 2n as any hierarchical process that can
control the order in which a sequence of operations is to be
performed; it is like a8 computer program and can be very detailed or
very vague and flexible, The Imape a person holds is all the
accumulated knowledge he has about himself an” the world, inciuding
values and facts -- orpanized by whatever concepts, images, or
relati- s he has beei, able tn evolve, Thinking is viewed as the é 1
manipulation of the Image by Plans and the development of actions

that will halp fulfill the Image.

cust as Simon noted the differences in thought processes due to
differences in means-ends premises and differences in goal premises,
this would be riewed here as differences in the Plans used and
differences in the Images held, The decision-maker may have conflicting
elamente iy his Image, and he may employ conflicting Plans; in the
latter case he seéms to be deliberatsly frustrating himself, but

cannot discovar why, Interpsrsonal conflict arises oving to difference

|
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in Plans or Images. Plans as well as Images may be inappropriate in
unfamiliar circumstances, "Reacting to an unfeasible Flan, we may

change the Image to retain the Plan, change tactics and retain as

much strategy as possible, or adopt & new strategy."

Some selected quotations from this work {381 wiil illustrate its
applicability to provide imsights into how we deal with unstructured

decision problems:

We can pet caupht looking for a solution that we
would not be able to recognize if we had it,

There are, fortunately many ways to compromise
with reality, and people probably revise the
Image as often as they give up the Plan, In
ordinary affairs we usually muddle ahead, doing
what is habitual and customary, being slightly
puzzled when it sometimes fails to give the
intended ocutcome, but not stopping to worry
much about the failures because there are too
many other things still to do. Then circum-
stances conspire against us and ... we may
begin to suspect that we face a problem, But
at first it is not clear what the prublem is
or what rest would have to be satisfied by

any solution,

We search about, exploring a hunch, gambling
that we might get a good idea if we spent some
time on this or that, fiddling with a few
examples, trying to imagine what is missing

or what we could get rid of, but never being
certain precisely what we are searching for,
We are trying to construct a better Image of
the situaticn, (We are) not sure there really
is a problem, or, if there is, that any simple
test for its solution can be found that will
meet that test,

o B,

™ AR Sl s v

2 0s.

ww,ﬁ;www A R
. L A K] .




- 82 -

The statement of the problem is revised repeatedly
as we etruggle with it, lsarn more about it, and
build a richer, clearer Imege of it,

An ordinary person almost never approaches &
problem systematically and exhaustively unless he
has besn specifically educated to do so, It is
much more naturel ,,. to visualize what is and
what cught to be and to focus on the gap between
them than to visualize some huge set of alternative
posaibilities through which hs must search. In
other words, the phenomenological aspects of
problem-golving are more frequently connscted with
alternative Images than with alternative Plans,

The Image is very much like an implicit and crudely specified
model of the world, It contains values, varisbles, and postulated
relationships between them as does an explicit model, It is natural
to assume that most people have implicit models of situations and use
these models as the basis for decision-making. The major difference
between this implicit model thet is a part of the Image and an expli it
model is that the implicit model is not recognized as a part of the
analysis for the decision, but rather acts #s a hidden generator of

various types of judgments,

It is further postulated that individuals use meta-Pians to select
which Plans to apply to various parts of the Image, Differences in
personal and professional atyle in approachine decision-making can be
attributed to diffsrences in meta-Plans -- differences in the criteria
we use for selecting the Plans for processing and adding to the

information in the Image,
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D, Conczpts Relevant to Systems Analxsia

We have touched on a wide variety of organizational and
psychological factors, most of which are directly relevant to decision-
making in the strategic planning function of an organization., Given
the broad view of analysis we have adopted, these factors are also of
direct relevance tc the role of systems aﬁalysis in the organizatioral
strategic decision process, Rather than condense these ideas any
further into a summary, we will list here the more important ones for
emphasis. These ideas fall very roughly into six categories: cognitive
limitations, uncertainty, goals, role influence, conflict, and

commitment,

1. Cognitive limitations

a, Adaptive v, omniscient rationality

b. Aspiration levels, satisficing, and
optimizing

¢. Factoring and suboptimization

d. Operational subgoals as proxies for
non-operational goals

e, Routinized behavior

f. Heuristic search rules

g. Sequential and decentralized

attention to goals

h., Incremental change
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2. Unecsrtainty

b,

Ce

d,

3. Goals

b,

Ce

d.

In structure v. in parameters

Incremental view of the world and
incremental change

Negotiation with the environment

Use of analogies, rules of thumb,
and SOPs

Absence of expectations v, lack

of confidence in expectations

Interaction of personal, suborganizational,

and organizaticnal goals
Goals as constraints
Motives v. goals
Intertwining of values, poals
with real alterns-ives
Adaptation of goals from
past experience
Dissonance avoidance
Alternative generators v,

alternative testers




4, Role influence é

a. On expectations and perceptions

b, On information received and its
interpretation

¢. On the applicability of various Plans

d. On the goals that are generators v,
those that are tests

e. On the side payments that can be made

5, Conflict
a, Side payments and bargaining in
coalitions
b, Difference in Images, Plans, and meta-Plans
¢, Differences in alternative generators ?

d, Biasing of information

6. Commitment
a, Pressures to simplify search

b, Pressures to make and honor side payments

This has been a very limited introduction to organizationa) and

behavioral theories. Its purpose is to give some insights and to set

the stage for the considerstions to be addressed in the next chapter,
There we will explore explicitly how we expect that systems analysis ?
will be usad by the participants In the strategic plenning decision

process of an organization and what its limitations will be, After ;

sxamining two specific cases of how analysis was used in the Defense

Department, we will return to see how these ideas are borne out,




CHAPTER IV

Systems Analysis and Organizational Behavior

In the last two chapts,s, we have discussed the structure of
decision-making, with systems analysis as one particular approach to

decision-making, and some of the orpanizational and individual

psychological considerations that relate to the making of strategic
planning decisions in an organization. In this chapter we will
combine these three areas to explore what some of the uses and
limjtations of systems analysis might be, what the effects of using
systems analysis might be on organizational behavior, and how systems
analysis might be made an effective part of the strategic planning

process,

It would be tempting at this point to sugpest a theory of
strategic decision-making in organizations based on & synthesis of
systems analysis concepts and organizational theory concepts, Since
there is an almost complete pap betwesn the economic theory and the
organizational thaories, some kind of integration or synthesis of the
two is clearly desirable. Unfortunately, however, we do not know

enough about either to de elop very satisfa-tory theories that combine

the two, The most useful approach in this case is probably that taken
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by March and Simon in Organizations -- to list a number of probable
propositions and, as well as we can, their reslationships to one another,
Trying to organize such propositions into a concise coherent structure
is very much similar to the problem of unstructured decision-making;
it requires much cut-and-try muddling around before we finally make
some sense out of it. This chapter is the result of trying to under-
stand the implications of various concepts mentioned in the previous
chapters, trying to relate thess to more general principlas, and then
trying to organize these into some coherent sequence. In short, this
is not a theory of systems analysis and organizational behavior here,
but rather a collection of hypotheses that are the result of thinking

about the role of analysis in organizational decision-making.

A, Ana&lh and Coeiiiﬁo Limitations

Complexity that goes beyond the decision-maker's capabllity to
comprehend produces conceptual uncertainties -- uncertainty about the
structure underlying the decision and about the available alternatives --
that call into question the applicability of many of our ideas about
rationality in decision-making. Cyert and March, Simon, and Lindblom
have described the patterns of behavior that have evolved in practice
for dealing with unstructured decisions and have pointed out the
reasonableness of some of these procedures when decision-making is
viewed in a wider context than the purely retional-economic. There

are two major shortcomings of the work of these authors, however. The

-
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first is that they have confused (or at least intermingled) rhenomena
deriving from cognitive limitations on the one hand and phenomena
derived froq interpersonal interaction in the organization on the
other, The second shortcoming is their emphasis on satisiicing

behavior rather than on attempts at optimizing behavior,

It is certainly true that much of the theoretical work on
decision-making has ignored the practicalities of the "real world" and
that we need to know more about the way decisions are made in real
organizations, But we also need to be careful to separate underlying
characteristics from run-of-the-mill behavior that ~an be improved upon,
There is littie Jdoubt that most organizations do little optimizing in
their decision-making, dut one almost pets the impression from these
authors that attempts at optimization are futile and altopether in-
consistent with the practicaiities of organizational decision-making.
It is true that in the face of complexity that overvwhelms our cognitive
capabilities, wea cannot optimize in the plobal sense of the word;
simplification is essential, But even though there always comes a
point when we must say "good enough", we can try to reach the best
decision we can within the limits of time, resources, and capabilities.
The question is not whether we want to optimize or even whether we
shovld try, but what ways of simplification will produce as good a

decision as we are able to make within these limitations.

Cyert and March [39] and Simon {40] have put considerabi. emphasis
on the concept of satisficing as an alternative to optimizing. This

seems to be wore useful in descridbing the behavior of organizations
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r over time than as a normative device for analysis at a point in time,

It assumes the exister.e of an aspiration level for each goal dimension
that is based on historical experience and does not address the question
of how we would set such a level if we were to do so explicitly. It

does not allow for organized and explicit search for the best alterna-

tive that can be found at a point in time, They are saying something

strong«r than that whatever the decision-maker tried to do, he was in

retrospect only satisficing; the implication is that at a point in
time he is content only to satisfice based on a fairly definite “good

enough" aspiration level,

This view of satisficing is tied up with the concepts of
sequential attention to goals and sequential search until a satisfactory ' 3
alternative is found: The idea is that the decision-maker searches for

alternatives until he finds one that meets or exceeds his aspiration

levels which are based on historical experience, past perforwance, and
past aspirations; if he cannot find such an alternative in a reasonable

time, he will scale down his aspiration level until one is found, Even

though we cannct optimlze in the true sense of the word, there is

anothe. interpretation wa can give to "satisficing" that {s compatible _ §
with the spirit of optimizli.g within our limited time, resources,

and copgnitive crpabilities, W¥e pointed out in Chepter II that -- as

Lindblom has sai? -- objectives and alternativas are intertwined and

that objectives are formulated in the context of the available

alternatives. "ne of the purposes of analysis is to explore the

interaction of alternatives and objectives to permit the decision-maker
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to assess better his objectives, This suggests that there is a cycle
in analysis of defining objectives, devising and evaluating alternatives,
redefining objectives, etc. This cycle is stopped at some point not
because we suddenly find our true objectives or find the optimal
alternative, Rather, the cycle is stopped because we make the judgment
that further analysis is likely to have small returns in terms of
better definition of obj.ctives or the identification of improved
alternatives, or has become too costly to be justified. In short, we
view satisficing as che end resuit of explicit attempts to optimize
through an iterative cycle rather than as a one-shot comparison of a
few alternatives againsi a historically based aspiration. This is a

retrospective satisficing rather than a prescriptive satisficing,

While systems analysis is distinguished from the usual approaches
to decisfon-making in organizations by its attempts at explicit
optimization, and although it draws on many of the rational-economic
concepts, it is a far different thing than the rational-comprehensive
idea that so many eople tend to identify with systems analysis. To
see just how different it ls, the characteristics of systems snalysis
described in Chapter II can be compared with the "disjointed
incrementalisn" spproach Lindblem cites as the rational way to act

in the face of complexity and limited -ognitive capability,

First, Lindblom notes the interdependence of alternatives and
objectives (values are forwulated in terms of preferences for available

alternatives and are traded cff at the marpin); we have just ncted that
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N systems analysis rejects the linear form of analysis from given

objectives to an optimal alternative and instead explores the Interaction
g of ends and means in order to help the decision-maker formulate his

objectives for purposes of decision. Lindblom c.aims that we cannot

P Y

be comprehensive, but that we can consider only a limited number of
aiternatives, effectiveness measures, and consequences; systems
analysis uses proximate measures of effectiveness and ad hoc partial

models., Lindblom claims that because we must simplify, we must move

incrementally and by successive steps of . ce and comparison;
systems analysis emphasizes the iteration of analysis and decision to

improve the relevance of the analysis to the decision and to improve f

the information base for decision.

! If this juxtaposition of Lindblom's "muddling-through" method of

: disjeointed incrementalism and the supposedly very rational systems
analysis seems contradictory, then two points should be made for
emphasis: (1) Lindblom has made a useful description of the impact of
cognitive limitations and complexity on wnat kinds of approacnes to
analysis for decision-msking make sense, and (2) svstems analysie is
much more an imaginative but practical approach to making realistically

proved decisions than it is an elegant formalism,

Although systems analysis has developed a number of rules of
thumb for approaching decision-making in the face of complexity,
uncertainties, and limi{ted rationslity, there are still a number of

unresolved quastions and considerable room for improvement. For one

thing, systems analysis is in need of a theory. As currently practiced
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it is very much an art -- a particular style of looking at strategic
planning decisions. This makes it very hard to teach except by actual
experience and guidance by an experienced analyst, and it makes it
verr hard to set standards of excellence for aralyses, It is only a
slight exaggeration to say that good systems analyses are what good

systams analysts do. ’

Many specific unresoived questions about how to do good analysis
can be found in Hitch and McKean and in Ouade, Some that have not
received so much attention but seem particularly important are: Should
analyses be structured along dimensions that are the most relavant to
the interaction of ends and means or along dimensions that the decision-
maker fee . most competent to make iudgments about? The emphasis in
systems analysis on asking the right question is certainly important,
especially in the long run; but for a specific decision, the result
may be that the question is stated in terms the decision-maker's
judgment is not oriented to cope with., It is true that one of the
purposes of systems analysis is to educate the decision-maker, but
that is begging this particular issue, This specific question relates '
to a much deeper conflict between analysis as an aid to the responsible
decision~-maker and as an objective and impersonal exposition of the

decizion to be made.

A second question alsc concerns how the decision-maker's judgment
can best be integrated into the analysis, Specifically, are his

judgments made mure relevant by presenting him with refined tradeoffs
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to choose among or by using his direct and a priori estimation of
marginal costs and tradeoff parameters as inputs to a formal analysis?
This depends on the situation of course, but it also depends on the

sophistication of the decision-maker -- and it is not clear which

approach is appropriate to the more sophisticated decision-maker,

A third question relates to the use of analysis in reaching a
choice as opposed to setting out the explicit rationale for that choice.,
It is reasonably clear that these two activities are different. The
former involves a creative and discerning synthesis of goals and
alternatives and the finding of insights into the relationships between
the two. The latter is much more & demonstration of the connections
between the chosen (or recommended) alternatives and the boundary
conditions of the decision., The latter, evaluative, role of systems
analysis is its most cften cited characteristic, and through this type
of anulysis the analyst and the decision-maker often get the insights
for the former activity, But just what kind of analytic principles

are most useful in the synthesis activity is not really clear,

A final question is how we can decide when the analysis presents
a reasonably sound basis for decision and when the analysis is so
sketchy that the decision-maker should rely essentially on intuitive
decision, These are not clear-cut alternatives of course, since it is
always a matter of degree to what extent analysis captures the relevant
factors,

And even when sanalysis can capture only a part of the problem,

it is useful to the decision-maker in reducing the range of factors
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that his unaided intuition must cope with, The problem comes when
analysis hse asked what seem to be the risht questions, quantified and
related to one another many of the relevant factors in terms of
proximate measures of effectiveness, and vet iz not able to come to
grips very firmly with some stubbornlv unquantifiable (but important)
factors that cannot be related to the basic structure, If we assume
there is some underlyinp "best" decision (which we pointed out in
Chapter II is not altogether cbvious), then how do we know when to
rely on the suggestions of the partial analysis and when on the
intuition of the decision-maker? This is an important problem in spite
of its difficulty; real decisjon-makers must deal with it frequently,
and there is little in the way of theory to guide them. An analogy
that may help clarify this issue is the choice of betting on a master
chess player or a computer that has been proprammed to play chess -
before we have the chance to get statistics on their won-loss record.
The computer programmer has sat down all the explicit inform&tion he can
extract from many masters and incorporated it into his program along
with all the relevant statistics and heuristics that are known, If
the reader is inclined to bet on the master, he should recall that
computers are already the master at checkers and are gaining on chess;
if he is inclined to bet on the computer, he should recall that past
programs have not succeeded in regularly beating the masters, If he'is
uncertain how he should go about deciding, he probably understands the

dilemma,
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B, Analxlis and Organlzational Behavior

Strategic decision-making is affected not only by the limited
cx.abilities of the analyst and the decision-maker in the face of
extreme complexities and uncertainties, but it is affected as well by
the organiza.ional environment in which it is carried out, As pointed
out above, systems analysis is reasonably well-adapted to human cognitive
limitations, although this is probably more the result of pragmatic
evolution of the art rather than systematic deduction from the
characteristics of those limitations, Much less is known, however,
about how systematic policy analysis interacts with the characteristics
of organizational behavior, Cyert and March have been able to describe
some aspects of how economic and organizational factors interact in the
firm, but they focused neither on the strategic planning activity nor

on situations where explicit attempts at optimization were being made,

One of the major considerations introduced by the organizational
setting for decision-making is that some measure of defensibility is
required. On the other hand, full consensus is not required. All that
is necessary is that a sufficiently large number of sufficiently
important people in the organization become con.. .f the desirabllity
of a particular decision, This in turn depends on three factors: (1)
how do a collection of people achieve a common ground for discussing
the desirability of alternative choices; (2) how do alternatives

reach the point of choice; and (3) how do coalitions form in the

evolution of the decision process?
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What are important considerations in the strategic decision-making
process are what enough of the right people accept as important,
This acceptance may be based on more or less evidence and explicit
rationale, but often it is based simply on the prevailing atmosphere,
As systems analysis becomes more widely used, we can expect analyses to
play a wider role in the determination of the factors that are accepted
as significant for establishing the dafensibility of a particular choice,
More specifically, one might foresee as a useful bypraduct of systems
analysis the development of a widely shared Image in the sense of
Miller, Galanter, and Pribram, Until systems analysis is more widely
used, however, defensibility will have to rest largely on building a
strong case for a decision in the context of those factors that are
generally accepted as important or expending the effort to change the

Image people hold.

Changing people's concepts of what are important factors and what
constitutes a convincing argument is more difficult than most people
appreciate, It is based on considerations deeper than just whether or
not people can be made to 'nderstand some particular point, The Image,
the Plans, and the meta-Plans that determine how a person interprets
the world are the result of years of conscious and unconscious
experimentation and successes and failures., They evolve not so much as
the result of explicit rationale as through a settling-in process over
time in which the person gets accustomed to and comfortable with them
in relation to all the other Plans, meta-Plans, and aspects of his Image,

Changing such a complex pattern is very difficult, and it can be very

- -
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uncomfortable unless the change happens to complement existing patterns,
Further, people test Plans and Image relationships not only against
their own standards, but against those of other people, We can begin
to understand why an old idea can be so stable even in the face of
strong "rational" evidence against it: When a person or, more
significantly, a group of people get a concept "settled-in", it requirec
a large number of rearrangements of related stable relationships that
have evolved around it if the new idea is to be accepted and not merely
understocd. The ideas that the sun is the center of the solar system
and that heavier things fall faster were very much “obvious™ because

of the large number of stable relationships that evolved that were
compatible with them. They were subjected to so much "irrational"
opposition in the face of strong evidence not because the opponents
could not understand the case being made, but because to accept such
ideas withour a vast amount of hedging would have thrown whole patterns
of thought and behavior into question., Strategic planning decisions

are not quite so cosmic ir their implications, byt they have a much
more direct influeace on the life of the people participating in the

decision process,

The second question was how alternatives reach the point of choice,
If the idea is accepted of effectiveness measures as devices to help us
reach decisions rather than as E.Eﬁigﬂi,’“ds unto themselves, along with
the jidea that objectives get defined through the available alternatives,

then the process by which alternatives are generated and filtered

becomes a very important part of the decision process, Cyert and March
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have included in their theory the concept that search creates commitment
to alternatives, and Aharoni in his study of the foreign investment
decision process confirms this, Neither, however, go into much detail
about why this comes about, and that is essential if we are to devise

improved decision procedures,

We have already conceded that thinking up new and better
alternatives is a difficult process for which there are no particularly
useful prescriptions -- except to try. It is not a process we can
carry out systematically, and the growing interest in heuristics is a
recognition of this, "Discovery consists precisely in not constructing
useless combinations, but in constructing those that are useful, which
are an infintely small minority" [41]), We can, however, say something
about how alternatives, once found, get to the svaluation stage of

analysis.

Basically we have argued that the search for useful and significant
alternatives is intimately tied up with the evolution of goals, It is
only natural that in searching for alternatives we evolve goals and
hence preferences for some alternatives over others., This prefarence
is one dimension of commitment -- it would be unreasonable to expect
individuals or suborganizations to ignore preferences that they regard
as responsidly based. Too often there is the tendency to regard the
preferences of those at & lover level in the crganizational hierarchy
as c» ~iclous, when in fact they are simply doing what their sense of
responsibility and their view of the facts suggests is best for the

organization,
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Ano her dimension of commitment is the uncomfortableness at
lower levels of option preservation by the next “igher level., Carrying
along a number of alternatives creates uncertaintiesz for the next lower
level of the crpanization; and since these are frequently the levels

that develop and screen the alternatives %o L. -.nsidered, there is an

inevitable pressure toward commitment in order to reduce the uncertainty,

This may be operational uncertainty that makes their planning for future
operations very difficult, or it may be uncertainty about their future
influence, power, status, or role, €till another reason for commitment
is that good ideas are hard to come bv., The expected gain from more
extensive search is frequently quite low and is often perceivec to be
even lower, This is especially true in comparison to patching up
existing alternatives -- an activity - sier to pet started on than is

creating bright new ideas,

A final reason for the tendency to early commitment is that the
people and suboreanizaticns performing the search find it easier to
assess the acceptability of specific alternatives than of the uncertain
outcoma of soms future analysia, Organizations can rally around &
tangible aiternative more easily than the "vast hedre of preserved

options" that may bLe more desireble at a higher level of the hierarchy,

And it is {mportant for suborganizatione to de able to rally enerpetically,

for they are the ones wi sust implemert the final decision and who must

be 1wlied on to & lerpe extent for nux deas,.
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Commitment can be viewed as an undesirable restraint on the options
open to the decision-maker at the top of the hierarchy, or it can be
viewed as a dedication to be capitalized on. Although the former is
often accurate as a result of excessive attention to petty local
objectives, it would ba too cynical to argue that this is the
predominant cause of commitment., It is more probable that men in the
higher echelons of a large organization see themselves as responsible
guardians of the organization's "true™ purposes., The problem arises
because they have developed Images, Plans, and meta-Plans based on the
limited information available to them, As Neustaut had noted, "One

need not denigrate such men to explain their conduct. For the

responsibilities they felt, the "facts" they saw, simply were not

the same as those of their superiors; yet they, not the superiors, had

to decide what they would do" [u2].

The third factor influencing standards for the acceptability of
& decisfon is the way in which coalitions influence the evolution of
the decision process, Simon's concept of the decision to participate,
the sither-or nature of his inducements-contributions balance, and I:'
the viei. of coslitions suggested by Cysrt and March present an overly
simplified and static view of coalitions, Rather, we should expect
that the coalition structure within an orranization will be complicated,
rather subtle, and overlapping. Lach person and each suborganization

at any given time would be in & number of coalitions formed for various

_a_(ll_g_g_c_purpous. Some of these can be expected to be relatively stable,
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as for example the Naval aviators within the Navy, while othars will be
very delicate, such as the lining up of votes on a controversial bill

in Congress,

We should expect conflict within the coalition to be resclved
only to the extent necessary to form and maintain the coalition.
Some coalitions may be quasi-permanent, while others are strictly ad
hoe combinations formed for a particular decision, Soms zoalitions
will be based on personalities, while others will be based on positions
within the organization, In all these cases, we can expect that peopls
will learn through experience what are viable coalitions or types of
coalitions, and will try to repeat past successes in forming new
coalitions, This type of behavior would produce the appearance of a
relatively stable coalition structure within an organization over time,
and would constitute relatively economic behavior givern the extreme

uncer*ainty and lack of a theory for coalitions,

Coalitions exist because they simplify the prodlems facing the
participants in the decision process. They reduce the amount of
bargaining that must be done to produce an acceptadle 2lternative and
provide envirconments vhere analysis can be done rela-ively fres from
bargaining considerstions; they also provide reinforcement of the
mnembers' conceptions when formed around common views or interests,

Like the Images, Plans, and seta-Flans mantioned above, coalitions are
expensive to disrupt, Ve can expect them to be violated and rearranged

only if less disruptive alternatives cannot de found, Cyert and March
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emphasize the use of side payments in the establishment of ccalitions.
Simon postulates that once a reasonably acceptable alternative has

been found, search will be shifted to the identification of side pay-
ments that will establish a coalition sufficient to assure the choice

of the alternative, Many of these side payments are in the form of
policy concessions -- concessions on the performance of the alternative,
However, we can expect that the participants in the decision process
often will perceive it to be less costly in terms of orgenizational
goals to compromise, make the side payments, and establish the necessary
coalition, than to try to convince all the key participants of the

objective efficiency or effectiveness of a particular alternative,

Coalitions are necessary because people differ ir their views of
the structure underlying the decision, in the types of arguments they
regard as convincing, in their values, in the information available to
ther, and in the particular set of ends-means premises they bring to the
decision, A particularly important difference among people that makes
coalitions -- rather than objective argument -- the more efficient way
of reaching decisions is how different people react to experience and
what they "learn” as the result of experience. The significant differ-
ences are not the specific data that people learn but in the types of
things they learn. For example, some people will learn specific facts,
From the same experie ce, others will remebess processes -- what
happened and what were the intersctions. Still others will leam
program -- tecinique: anc operational arrangements that were most

useful, And others will learm heuristics -- criteria for judgirng whet




- 103 -

kinds of techniques will be most useful in a new situation. The
latter type of individual is particularly valuable in the strategic
pianning process, but this capability will not necessarily permit him

to convince the other participants in the process of the desirability

of his views,

Because of all these differences in patterns of thinking and
standards for what constitutes a convincing argument, we should expect
that coali*ions will tend to seek alternatives, rather than goals or
structure, as a commun focus. Objectives are hard, if not impossible,
to get agreement on, Even so, if people could agree on structure we
might expect a rather higher level or discussion than is achieved with
bargaining via coalitions and side payments, But they often caiapot --
or do not -- anc this added difficulty of agresing on siructure leads
to a bargaining over what stru-~t ral relationships should be employed

as well as bargaining over cbjectives ard specific alternatives,

C. gsg;nizaticnal Reactions to Systems Anaixgis

Based on the jdeas developed so far, we can predict a number of
vays psople in organizaticns will resct to the introduction of svstens
analysis into the atrategic planning process. Explicit analysis of
policy alternatives represents a communication and decision-justifying
process that is allen to many participants in (he decision process.

Simple unfaciliarity with the language and the tools of systeme analysis
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is no doubt one ¢f the major ohstacles to its wider scceptance, Busy
men are not readily dizposad to take the time and effert to naster
somz relativelv absiract concapis, and zven if they were it woulld be
very difficuitbfor most of them to intggrate thesa new aongepts inte
the patterne of thought they have evolvad over a lifevime, This lack
of understanding also contzibutes to poor analyses that reinforce the

initisl bias against systems analysis.

As a new way of looking at decisiocns, systems analysis represents
a threat to the power and infiuence of these not well-versed in its
techniques and languape. If they concede that it is a useful way of
addressing t!: stratepgic planning function of the orpanizaticn, they
are in fact conceding to those who are better versed in it an advantagc

in the bargaining process,

Since systems analysis tries to be explicit and cbjective about
assumptions 2nd measures even when arpuing for a particular eiternative
(rather than setting out with a preconceived choice}., there is the
decided possibility that the analysis will preduce results contrary to
some of the predispositions of the participants in the decision process.
Some people view this as a usaful result because it provides a basis
for improving and sharpening their judgment, But others will interpret
it as a challenge to their judgment and hence to their competence and

status.,
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By cutting across stablished organizazional and coalition
boundaries. enrliyais increases the uncartainty sbout how a particular
individusl, suborganization, ¢r coalition wiil fars in ths final
dacizicn. Frogr&i buégstiﬁg, sven without esplicit araliysis will
have similar effacts. Az we merit Soned above, thiz is also one of the

reasons coaliticas ferw around &lréernatives rathsr than objectives,

We praferred earlier to the distinction betwesn rsaching a deciaion
and setting out ¢he ratiomsle for that decisiosn., The cognitive
processes in these (wo acrivities are differsnt, end systems anslysis

mukes this diffarence more obvious by the uge of an explicit decision-

L Justiiying lanpuage that is basizailv incompatidle with the way most

zeopie reach their dacisicns, ‘As long as pecple need rot be too
expliicit about thair justifications, this greblem caﬁ he giossed over.
But szystems analysis makes it difficult to isncre. and pgople may be
mace quite uncomfortable by having to justify thair positions on’
ground rules different than those they used to rsaéh the decision in

the first place,

By its emphasis on expliciiness, systems analysis forces people
to face iSsues they were able to gloés'over previously without even
being awars that they were doing so, In writing alout the developmenf
of radur, C, P, Snow osbserved [u3]: "Cven at the ﬁighast level of
decision, men do not really relish the complexity ¢f brute reality,

and they will hare aftur a éimplc concept whenever one shows its head.”

Simplification facilitates dissonaice redustion by avoiding the issue
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of opportunity costs. It reduces intsrpersonal and inter-organizational
conflict by being explicit only about those things that must be made
explicit -- and the bare minimum on this scale is the chosen
alternative, But as wes have pointed out above, simplification can

alsc be a source of conflict bscause sech person simplifies differently,
Unfortunately, ths kind of simplifications used in systems ana.ysis are

different from the kinds that facilitate the bargaining process,

Another reason for adverse reaction to systems analysis is that
panple do have a sincere desire for reaching the best decision
possible -~ and by calling explicit attention to the uncertainties
involved, systems analysis calls explicit attention to the limited
basis for decision that many people find uncomfortable, It is un-
satisfying to many people to speak of tradeoffs among objectives since
that implies compromise with what we "really need", This is one of
the reasons bargaining tends to be in the language of problem-solving
rather than of values, By addressing many alternatives and stressing
Pareto-optimal alternatives, systems analysis makes it more difficult
to insist on the "best”" alternative or on "needs" that ignore the

tradeoff between cost and performance,

Advocates of systems analysis stress its use in clarifying
ends-means relationships and sharpening the judgment of the decision-
maker, But we have seen that clarity in ends-means relationships and
on objectives may make for increased disagreement within the organization,

By stressing the uncertainties and the links to objectives, systems
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analysis may make the decision-maker feel less confident that he has

made the right decis on than he would have without it, Little clarity
enables the participants in the decision process to avoid the sense of
personal responsibility and organizational vulnerability by couching
their thinking and their defense of their decisions in technical,
problem~soclving terms rather than on fundamental tradeoffs among
objectives, They are then vulnerable to criticism only by those few

people in a position to question technical competence and value

choices,

A final reaction to systems analysis concerns the locus of
judgment. In systems analysis, judgments are regarded as part of the
decision problem, and the emphasis is on clarifying specific judgments
that must be made and using analysis to relate them to cne ancther.
The more common approach is to present the "facts" of the prcblem and
let the decision-maker make a lumped judgment at the time of choice.
The net result of this difference is that with systems analysis it is
much more difficult for the decision-maker o foresee the tangible
implications of his judgments, while under the lumped-judgment approach
he has full contrcl over the outcome of the "analysis”, This control
may be used to assure that a favored alternative comes out ahead, but
it probably is more commonly used as insurance against unreasonable
results from the analysis. People simply are able to assess the
implications and accaptability of concrete alternatives better than

they can assess the outcome of judgments separated from analysis.

Since a major function the decision-maker performs is to integrate diverse

considerations rather than to delve into the details of each, this
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shift of the locus of judgment may make it difficult for him to justify
a valid but vaguely formulated overview in the face of an analysis

that factors the deci.ion structure into a number of sub-areas,

D. Uses and Limitations of Systems Analxsis

Analysis can be used in two ways: in reaching a better conceptual
understanding of the problem and deciding what should be done, and in
the bargaining with other participants in the organizational process

of deciding what will be done,

In decision-reachiny, the purpose of analysis is to provide the
decision-maker with information that will improve the basis for
decision, One of the major uses of systems analysis in this context
is the exploration of the relationships among objectives and
alternatives, The alternatives that are available determine to a
large extent what are desirable combinations of objectives, 1In
decision-reaching, analysis can be used to suggest new or improved
statements of objectives; to help clarify the decision-maker's under-
standing of the structural relationships of the problem, including
particularly the linkages between the objectives and the control
variables; to supgest improved alternatives; and to provide information
evaluating the alternatives zpainst the objectives as a basis for choice
by the decision-maker, Through a continuing cycle of analysis and

judgment, the decision-maker car use analysis as a sounding board for
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improving his understanding of the issues, sharpening his judgment,
clarifying and improving his objectives, and obtaining high quality

alternatives to choose among.,

The most severe limitations of analysis in decision-reaching
have been cited above., An additional important limitation is the
interaction between the decision-maker and the systems analyst,
Counter-intuitive and seemingly paradoxical results are not likely to
be accepted unless made intuitive to the decision-maker., This means
that a close relationship between the decision-maker and the analyst
is required, It would be desirable for each to understand the problems
and the thinking of the other, but there will be an inevitable mis-
match, Just how to integrate most effectively analysis and judgment
is very much tied up with this interpersonal interaction, and we can
expect that failures of communication here will severely limit the

usefu’ness of the analysis,

We have argued that systems analysis cannot change completely the
way people think and interact with one another in the strategic
decision-making process, It is just one more consideration for the
principal participants in that process, Therefore, we should expect
the bargaining process to remain the context within which decisions
are made, although we should also expect the bargaining process to be
changed by the introduction of systems analysis. We have suggested
above many of the impacts that could be expected, But there are

specific uses we would expect to see made of systems analysis by the
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participants in the process, If we still accept the view that most

of the participants are sincere, responsible men, we would expect that

a major attempted use of systems analysis in the bargaining process
would be the education of the other participants. Regardless of the
extent to which a participant relied on analysis in reaching his opinion
of what is the proper decision, we can expect him to use any analytic
resources he has to assure the acceptance of that decision, Some of

the ways it can be used in this regard are: confuting, embarrassing,
overwhelming, stalling, and sidetracking through tangential or very

complicated analyses,

The limitations of analysis in the bargaining process appear to be
due to the principal participants' differing perceptions of the environ-
ment and of the problem in relation to it, Their differences in thought
patterns, concepts of convincing argument, o.vanizational responsibilities,
and loyalties also limit the extent to which analysis can be constructive
in the bargaining process. Analysis tends to make these differences
more explicit, While it improves the informational basis for decision,
analysis may make the tenaions and strife among the principals sharper
along with their judgments. Tinally, anilysis usually omits issues
of power and leadership because thsy cannot be fitted into the analytic
framework., It would be desirable to include them since they are key
components in many decisions, With our limited understanding of such
issues, howaver, it is not clear whether this ommission is a limitation

or a virtue,
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E. Systems Analzsis vs, the Bureaucracy

So far, we have explored how systems analysis and organizational
behavior characteristics can be expected to interact, We have developed
some insights into why “here may be a significant reaction against
systems analysis as well as why it can be useful to those who
appreciate its capabilities, What are the implications of these in-
sights; how can we use them to encourage the use of analysis in the
strategic planning decision process and to get around the inhibiting

effects of adverse reactions?

The least effective way to promote heavier reliance on systems
analysis probably is to appeal to the reason of the people in the
organization and to the reasonableness of systems analysis ideas, The
closest substitute would be to show that systems analysis produc:s
demonstrably better decisions. Since we have argued the intertwining
of goals and alternatives, however, this approach is not likely to
convince many people unless they are already convinced, Institutional
forms such a program budyet categories and models built into the
information gathering and display system will have some effect. Since
people structure their thinking to fit the information available,
making available information that suggests connections between resource

allocation and objectives is bound to influence the approaches taken

to analysis.

Sone sort of organizstional incentives to encourage good analysis
would be very desirable, but if these are too strong they may produce

more resentment than the desired results, Because of the fundamsntal
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difference in approach Letween systems analysis and more conventional
wvays of reaching decisions, early-in-career training is probably the
most effective way of encouraging the use of systems analysis. The
principal decision-makers are much too busy to do much analysis them-
selves, and if their analysts are structuring decisions along the
desired approach, there is bound to be an improvement., (And these
young analysts will eventually become direct participants in the
decision process themselv~s,) Promotion incentives can b2 an
effective device, but they can alsc create considerable antagonism

among those bypassed.

The organizational strife produced as a result of imposing a

systems analysis framework on the strategic planning decision process

is not so clearly all bad, It is particularly true at the strategic
planning level of an organization that enthusiasm and vitality thrive
on support and opposition. A reasonable amount of disagreement can be
very productive in assuring that we do not get trapped in specious
analyses and in providing the impetus for the development of improved
alternatives. The only real question {s how to decide how much of

this tension i3 desirable and how best to harness it.

Finally, systems analysis must begin to taka into account
organizational considerations. In the face of glaring misallocation
»f regources, this is not sc important, But as we refine our alloca-
tions and our analyses, these considerartions are going to become

relatively more important, Systems analysis is going to have to
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consider that the enthusiasm of commitment is a part of the cpportunity
of an alternative and that there is a place for the inspirational,
heroic decision as well as the decision that produces a vast hedge and

preservation of options,

F. An Overview

It is not possible at this time to organize all the observations
of the previous papes in any very satisfying compact way. There are
just toc many ways to organize them and to relate them to one another,
We can, however, summarize what seem to be the most significant aspects

of the point of view we have taken.

1. Jystems analysis is basically the current state of the art for
attempting to be as efrective and efficient as possible in the resource
allocations of the strategic planning function., While striving toward
the idea of optimization, it is very much adapted to cognitive

limitations in the face of complexity and uncertainty,

2, Systems analysis is but one of many resources availadble to
the decision-mskers and but one of the ways of looking at a decision
that are competing for his attention, We can expect that it will be

but one (often major but oftan minor) contribution to his finsl choice.

3. Objective rationa._i:y in organizational decision-making is not
possible because of differences among the participants in the decision
process in their values, their conception of the structure underlying

the dacisions, and their criteria for what constitutes a convincing
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rationale, Analysis wil) be carried out in the context of a
bargaining process and will be fitted into the organizational decision
process through the bargaining among the p: .acipals, As the quality
and relevance of analyses improve, we can expect a shift toward
bargaining within the context of the analysis instead of the other

way around,

4, Because systems analysis is part of a larger decision process,
not coterminous with decision-making, we can expect it to be used for
a variety of purposes:

&, Exploration of ends - means interactions

b, Clarification and improvement of objectives

¢, Comparison of alternatives

d. Generation of new alternatives

e, Providing a framework for discussion

f, Providing a bargaining advantage

g. [mbarrassing, stalling, confusing, educating...

S, We can expect bargaining over influence and suborpanizational
objectives to contirue tc be based on problem-solving terminolopy,
Introduction of systems analysis as the framework of discussion can
be expected to make this type of bargaining more difficult, This
should in turn make this less influential on the decisions of the
organization, but may either increase or decrease the effort dJdevoted

to It.
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6. By shifting the locus of judgment from the point of chcice
to various specific points in the analysis, the introduction of aystems
analysis into the decision process will reduce the sense of corntrol
decision-makers feel they have over their decisions, By attempting
to avoid premature commitment to specific alternatives, it will make
coalition formation more uncertain and may act to dampen enthusiasm

for the creation and development of new alternatives,

7. By its emphasis on explicitress, systems analysis can be

expected to increase the subjective sense of difficulty of some

decisions by sharpeninp value tradeoffs, and by increasing vulnerability

to criticism,

8, Systems analysts anu organizational theorists need to examine
tiiese ideas more closely in ~. der to make gystems analysis more useful

it the decision process and to devalop organizational arrangements and

incentives that will avoid some of the difficul~ies.
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CHAPTER V

CVA-67: Conventicnsl vs, Nuclear Propulsion

The CYA-67 was the attack carrier in the FY §3 budget. Aithough
the Navy raquested that it be a nuclear-powered carrier,
Sesretary McNamara made the decision to ask Congress for a conventionally-
powered ship, This was authorized and funds were appropri:zted for the
FY 63 budget., Because oi - .e advance planning reyuired for budgeting,
these decisions were made in 1961 and 1962, Subse2qusntly, the question
was raised in 1963 of whether the CVA-67 should be changed to nuclear
power, This chapter describes the decision process during 1963 leading
up to a decision by Secretary McNamara not to ask Congress for authorivy

to make that change,

The seconsideration was first raised on 7 January 1963 in a
letter to Mr, McNamara from Dr. Glenn Seaborg, Chairman of the Atomic
Energy Commission, which conducts a research program on reactor
technology for naval warships, He noted the development of a new
reactor that wnuld permit a four-reactor carrier pover plant instead
of the eight reactor system used in the CVAN-65 Enterprise, the first
and only nuclear ~arrier, He stated that the Commission felt a review

of the future of nuclear power for surface ships was needed for planning
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purposes aud reised the question of whether it was too late to
reconsider the decizion 20 maka the CVA-67 conventional, In support
of this action, he noted the experience that had been recently gained
with the Interprise and twe nuclear-powered 28cort ships, the reduced
fuel costs of the riew reactor, and the advantages of nuclear over

convantional prepulsion.

On 23 January, the Secretary of the Navy, Fred Korth, wrote
Mr, McNamara, citing the Seaborg letter. He concludsd that the four-
veactor nuclear plant siould be substituted for tha conventicnal power
plart in the CVA-67. This conclusion was based on the following

factors:

1. A listing of a number of operaticnal advantages of
nuclear power over conventional (e.g., suatained high
speed for reduced vuinerability to submarine attack,
longer aircraft life due to elimination of stack
gases, etc,), with no indication of the magnitude of

these advantages,

2, Statement that the best way to reduce the cost of

nuclear power is to expand the nuclear shipbuilding

effort,

3. The new resctor as an improvement over reactors

aveilable when the original decision was made.
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Some quotations [W4] from this memorandum illustrate the way irn
which the clements of the problsm were organized to support the

recomaendation:

++3Co8t is the major factor in determining whether
nuclear-powsred surface ships will be built by the
Navy as compared with conventional propulsion,

We are aware that it is difficult to assign a
doliar value to the military advantages of a nuclear
carrier, The tremendous numbar of significant
operational a.vantages, offensive and defensive,
for both task force and individual ship operation
that result from the virtually unlimited cruising
range, long endurance, sustained speed, structural
improvements, superior electronic performance,
tactical flexibiiity, and freedom of movement of
the nuclear carrier are certainly worth a
considerable prsmium,

It is apparent that a cost premium in the short

term is inescapable in order to keep zlive technical
and manufacturing progress, and AEC interest, toward
the goal of cheaper nuclear ships in the long term.

As & result of my review of all pertinent
congiderations, as highlighted by Dr., Seaborg's
letzer, I conclude...

The Favy and the AEC clearly had a common interest in reversing
the decisicn; both pointed out the impact of such a reversal on the
impetus toward an all nuclear Havy, The two most significant points
about the Korth memorandum appear to be (1) that it urged the decision
on the CVA-67 as a step toward commitmunt to an all nuclear Navy and
(2) that, in spite of having defined clearly that the major criterion
for decision was whether the added performance was worth the adlded cost,
it offered no rationale for the conclusions: "As a re 't of all

pertinent corsiderations, ... I conclude ..."




Mr, McHamara agreed to review the decision and had members of his

ataff confer with people in the Navy on the matter. On 22 February,

he wrote Mr. Korth:

TN

LAy conasansiiinimniiniitnt

I do not feel that the subject of nuclear propulsion
for surface warships has yet bsen explored sufficiently
to permit a rational decision.

Regarding ¥r. Xerth's argument of the effact of a decision to go

nuclear on the impetus toward a nuclear Navy, he noted:

Thasa are forceful arguments, but I am sure you
realize that they depend upon the assumption that
the future Navy will, indeed, make full use of
nuclear pu<er, It is precisely <his question
which lies at the heart of the matter; far more so
than tha question of whether CVA~87 itself should
or should not be nuclear powersd,

Finally, he speslled out in detail the kinds of analysis he regarded as

necessary to permit a decision on whether the increasc. performance

resulting from nuclear propulsion was worth the cost:

P T . -

P P et

Accordingly, I should like you to undertake a
comprehensive, quantitative study of this matter,
This study should consider the design of the

future carrier striking force in the broadest
possible context., You should consider the
implications of nuclear power on the composition

of the task force, How many eacort vessels of

what type should be included? *** How is replenish-
ment of aviation fusl and orduance to be accomplished?
*** How should the Navy be deplovad around the world?
it Realizing that we will hac a larga number of
conventionally powered surface vessels in the
inventory for soms: time to come, how should we
approach the "ultimate" design? *#%* What are the
implications on force size? Would nuclear
propuision allow us to reduce the total number of
carriers und/or carrier task forces?
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As a general guide, I am interested in achieving

the most efficient possible naval forces, defining
eff’ciency as achieving the mcst beneficial military
results for a given expenditure, If nuclear propul-
sion permits an increase in this efficiency, then
advantage should be taken of it, However, I do not
feel that a proper evaluation of such possibilities
can be made in the absence of a thorough and
comprehensive study which goes beyond the r~~row
consideration of CVA=67 alone,

As a result of this memorandum, a study was done within the Navy
to determine the extent to which nuclear propulsion should be
incorporated in future surface warship construction and was completed
on 9 April, The study examined several alternate task group composi-
tions and several alternative employment concepts for these task groups.
Unfortunately, the selections emphasized severe demands for endurance
(in order to highlight any differences between nuclear and non-nuclear
forces), so that the study was biased in favor of nuclear carriers,

It is not clear whether the bias was intentional or simply reflected

a misguided methodology. Much attention was given to the detailed
examination of alternative supply and operational possibilities, Once
again, however, the advantages of nuclear power were simply listed, and
the extension from this list and the detailed operational possibilities
to the conclusion was not justified by any explicit rationale, After
describinp the myriad of factors with little indication of their
relationships or significance, the conclusion is simply that the
operational pains to k¢ achieved from nuclear power in attack carriers

are ,,. "substantial and significant". On this basis, the study

recommended that all CVAs should be nuclear beginning with the CVA-67,
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On 4 April, Mr, Korth replied to Mr, McNamara's request for &
comprehensive and quantitative analysis of the decision, basing his
reply on this study. Given the study on which it is based, it is not
surprising that this memorandum is little more than an sxpansion of
his previous argument, A longer and mo. detailed 1ist of the
advantages of nuclear power was presented as an enclosurs 8s was a
list of answers to the specific questions raised by Mr. McNamara., In
some cases the questions are talked around rather than answered, and
where they are answered directly, no rationale is presented, For

example:
Studies have been conducted on..,
(no indication of methodology, assumptions, etc,)

These studies indicate that, for the foreseesble
future, the cost increase of ,,. does not appear
justified on a cost effe.riveness basis,

(no indication of why, or what "coast effectiveness" means),
The text of this Korth memorandum is based on three pcints:

(a) The military gains to be achieved from nuclear
propulsion are substantial and significant, It is
difficult to place a precise dollar value on many
of these gains, as many of them can be achieved in
no other way,

(b) The operational sxperience with Enterprise,
Long Beach, and Bainbridge has proved the out-
standing capabilities and reliability of their
nuclear propulsion plants,
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(c) For nuclear-powered warships, the military
effectiveness in relation to cost exceeds that
for their oil~fueled counterparts despite the ;
fect that individual nuclear surface ships will '
cost more than their conventional counterparts
with the same armament,
Based on the considerations outlined above, the Chief of Naval
Operations and I support the policy of nuclear propulsion in
all new major combatant surface ships (larger than 8,000 tons
displacement) and of research and development programs
directed toward ultimate wider introduction of nuclear power
in surface warships.
At this point, the most significant factor seems to be that the
Navy either refuses to be explicit about the rationale for concluding
that the operational advantages of nuclear power are worth their cost,
or accepts ringingly positive statements and lengthy lists of advantages
to be & sufficient rationale., Alternatively, Mr, Korth finds it easier
to give the admirals their nuclear ships and to devote his efforts
elsevhere than to subject their impressionistic preferences to a rigorous
inquiry that could prove embarrassing, In any event, he clearly axpects

McNamara to accept his judgment about the matter and not to insist on

a detailed raticnale,

Mr, Korth was quite mistaken on this expectation, On 20 April,

McNamara replied to Korth's memo of 4 April:

Your memorandum does not provide me with the
information I need in order to reach a decision
on this important matter,
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Specifically, my question concerning the
implications of nuclear power for forcs sisze

has no. bsen answered., You stete that nuclear
propulsion permits a significant increase in
beneficial military results for a given expendi-
ture and you note that the benefits may be taken
in the form of either reductions in carrier task
forces or increased effectiveness, but you have
failed to identify the magnitude of ths increase
in effectiveness or the possible reducticn in
forca, Thus, I am asked to consider a course

of action which would, among cther things, add
at least $600 million to the S-year shipbuilding
program without knowledge of the ultimate effect
of these outlays,

Similarly, my question on the implicecions of
nuclear power for the composition of task forces
has not been answered,

h ‘thout unambiguous answers to these two questions,
the approximate impact of the nuclear-power program
you recommend on other naval programs and the
defense budget cannot be determined,

In addition to these two major points, I feel that
some additional clarification of your analysis
should be possible. While I realize that there
are many issues involved here which are not subject
to rigorous quantitative analysis, a systematic
exposition of those issues which are quantifiable
18 necessary if I am to appreciate fully your
position,

In addition, he asked to see the "more recent analyses" Korth had
referred to and spelled out in even more length and detail than in his

previous memorandum the type of analysis he wanted done before making

the decision,

It would be difticult to imagine & more specific statement of what

the Secretary considered necessary in the way of analysis in order to

make an intelligent decision than was spelled out in this memovandum,

B
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His two emphases were: (1) convincing the Navy of the critical
importance of explicit demonstration that the added cost of .uciear
power is indeed compensated for in added effectiveness and (2) layinp
out in detail the steps of an analysis that would provide some
approximate answers to that question, On the former point, he stated
very clearly just what his view of the basic structure of the problem
was:

Of course nuclear-po.er 1 ships are better than

conventional ships, cos.. n 't considasred, But

cost has to be considered ecause it is a measure

of what is being given up eslsewhere -- elsewhere

in the Navy, the Department of Defense, the

Federal Government, and the econumy as a whole,

The absence of arbitrary budget ceilinps does not

mean that resources are unlimited, I need to

know whether nuclear power for surface ships is

a sensible expenditure as prart of anv budret,

or whether your proposal merelv makes sense if

the implied reductions in other capabilities

are neglected,

In specifvins what he felt was necessarv in the way of analysis,
McNamara not=d that forces of equal cos®t or equal effectiveness were
necessary for comparison purposes ard that a sensitivity analysis on
the number of escorts per task group was necessary to see if task force
composition would change the choice between the convertional and nuclear
carriers, His specification of the analysis to be done was ir three
categories: long-run comparisons, short-run problems, and analysis of

effectiveness, For lonp-run comparisons, he aske! that the following

table be completed under four conditioms:
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Nuclear Force,

effectiveness Nuclear Force,
Conventional equal to cost equal to
Force conventional conventional

Composition Cost Composition . Cost Composition Cost

L] L] [} [} L} [}
[] L] . [} L] [}

The four conditions were:

(1) Four escorts per carrier
(2) Eight escorts per carrier
(3) Four escorts, not to e-ceed 5,000 tons, per carrier

(4) Eight escorts, not to exceed 5,000 tons, per carrier

The conventional carrier force used as a base was to include 15 carrier
task forces, The analysis of ghort-run problems was to include a
projaction over tims of the cost of maintaining current capabilitise
with convention. | ships; the cost with a trensition to nuclear ships;
and the effectiveness over time during a trensition to nuclear ships

at tha same rate of cost required tc maintain current capabilities with
conventional ships. His suggested analysis of effectiveness emphasized
the need to know the approximate magnitude of the importance of the
advantages of nuclear power that Xorth had repeatedly listed, Quotation

of one segment of these suggestions will {llustrate the spproach he
detailed:
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The use of scenarios should also enable you to
demonstrate the points made in enclosure 1 of
your memorandum, For example, you note the
higher speeds of nuclear ships and their freedom
to engage the enemy immediately upon reaching
the combat area as an advantage, The scenarios
should allow you to calculate, assuming given
initial dispositions and given launch points,
just how much sooner the first strikes could be
delivered, Of course, you will also have to
calculate differences in the buildup of sorties
conducted as a function of time, accounting for
any differences in total number of embarked
attack aircraft,

Finally, to indicate that he wanted to see an explicit statement of
rationale, rather than just the results, McNamara concluded:

Gf course, the relative effectiveness of the

two forces will depend on the assumptions made,

I want to know how the assumptions affect the

conclusion and I want to know what assumptions

are required to show that nuclear-powered forces

are superior to conventional forces of equal

cost,

After this second refusal to accept the Kavy's recommendation
that CVA~67 should bde nuclear and this very explicit rejection of the
firat study done by the Navy, the Navy turned to its csptive nen-profit
analyeis firm, the Center for Naval Analyses, for assistance, A siudy
wvas conducted over the summer of 1963, desighated NAVWAG 28, Analysts

on Mr, McNamara's staff were avare of some of the methodology and

results of this study on an inforwsl basis, but the study {tself was

not furnished to his office until November, One of its conclusions wvas:




An overall evaluation of the superiority involves
value judgments of the typs which the Center for
Naval Analyses his refrained from making in this
study, Thus the question, in its broadest forw,
is not answered here,

With the evaluation restricted to the measures of
effectiveness employed in the analyses and with
the assunptions limited to those which could bs
properly and reasonably utilized by the Center
for Naval Analyses, no set of assumptions could
bs found to show that nuclear-powered forces are
superior to conventional forces of equal cost,

The Navy war clearly unhappy with this analysis. The unhappiness
could have been based on “he methodology involved, but it is understood
that wmuch of the methodology was used without change in a subsequent
in-house Navy study., The unhappiness sesms rather to be the result of
their view of the role of analysis in decision-making. The Navy's
rejection of the study illustrates this Navy view and shows how systems

analysis can interact wvith the "real” decision process:

Betwveen the Navy membera and your analytic staff,
there have been many ainor and sajor disagreements
over tactics, assumptions, format, and content, to
the net effect that the study was not developed in
consonance vith the guldance offered by the Navy
mambers of the steering committee and of the study
group itself, It, therefore, does not reflect a
consensus or even a aajority opinion. In view of
this, and the statement quoted above, that the
study emitted cpersting judgment factors, it is
coneidered that the study should more properly
have refreined from reaching conclusions, ®#e
Since it clearly does not represent Navy views.
opinions, and findings on nuclear propulsion
reached by other analyses supported by widaly
shared operating exparience, the study

regrettably needs fundamental reworking based om

8 better understanding of naval opsrations (n the
ysars ahead,




Following this rejection of NAVWAR 28 by the Mavy, an analysis

wrs dene by the office of the Deputy Chief of Naval Operations

(Fleet Operations and Readiness), Althouph the methodology was
similar to that of NAVWAG 28, the conclusions are far different, The
significant part of this study was the cost effectiveness comparison
of nuclear and non-nuclear forces. It is worth giving some attention
to the methodclogy of this study, since it illustrates the difficulty
the Navy had in grasping how quantification could be used in a

decision of this sort.

Ten effectiveness factors were identified:

1. Response time (response differential)

2. Sorties ‘average nurber for first 10 days)

3, Staying power (consecutive days)

4, Embarked aircraft (number)

5. Vulnerability (unspecified)

6. Task force flexibility (freedom to dispatch

independent units)
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7. Readiness and reliability (safety and

and construction fac.ors)

8, Special force capability (quick strike

and militant presence)

S, General war capability (surviving force

after nuclear exchange)

10, Other factors (advancement of technology,

modernization potential, etc,)

Numerical values were assigned to each for the conventional! and nuclear
powered carriers; the conventional carriar was taken to have an
effectiveness of 1,0 on each measure and the nuclear carrier's measure
was scaled accordingly, Numerical weights, adding up to 100% were
assigned to each factor and a weighted sum of the ten measures was
taken as the effectiveness of the carriers: "Important measures of
task srovp rovforman~- were [ h*e4 and valves were assignel ua bouh

. aralytical and 2 judement basis,” The heavy weights were given to
these factors where the differences between conventional and nuclear
power were greatest -- presumably (as in the criginal study of 9 April)
to highlight the differences between the two ships, The net result was
a b.as in favor of the nuclear ship, of course, but that is not the

most significant thing about this approach,

The significant thing is that the Navy was willing to give
rumerical values *~ things like "advancement of :echnology" -- to say

seriously that the nuclear ship was 1,25 times better on "other factors"
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than the conventional ship -- and then to say that "other factors"
constitute 8% of the effectiveness of a task force. (Both these
numbers are illustrative because of the classified nature of the
analysis,) The magic number turned out to be the* a nuclear ta.k force
was 1,21 times more effective than a conventimnal task force, (This
and the follc *‘ng cost figure are the actual numbers, taken from un-
classified sources,) From here, the quality of the reasoning goes
downhill, Since & nuclear task force including t.ie air wing costs
(according to the study) 1,03 times more than a similar conventional
task force (augmenied with additional oilers to make it comparable to
the nuclear case), we are getting 21% more effectiveness for only 3%
more cost, Now, since 1,2 x 5 = 6 and since 1,03 x § = 5,15, only
five nuclear carrierz would give the same effectiveness as six
conventional carriers, and the cost savings would amount to several
hundreds of millions of dollars over a 25 year period. So runs the

"cost effactiveness" study.

On 26 Septembsr, Mr, Korth again wrote Mr, McNamara recommending
that the CVA-67 should be nuclear, He enclosed a listing of the above
ten factors and a table showing the figures of 1.21 vs, 1.0 for
effectiveness and 1,03 vs, 1,0 for costs, as well as similar numbers
for older carriers and for a hypothetical large conventional carrier,
The text of this memorandum bases the recommendation for nuclear power

on three factors:
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1, Sstill anotherilisting of the qualitativs

advantages of nuclear powar,

2, The cbservation that five nuclear task
forces will give the same ¢ffectiveness
as five conventional at less cost based on

the cost effectiveness studies,

3, The next opportunity to huild a nuclear

carrier is several years ahead,

On 9 October, Mr, McNamara wrote Mr, Korth that he had decided
that the CVA-67 should be built as a conventional carrier as originally
authorized and funded. In contrast to the detailed and comprehensive
discussion of the analysis central to the decision in his previous
statements, there is only one reference to analysis ‘n this memorandum:

My original intent in requesting a comprehensive

study of miclear prepulsion was to ~xpand tne

particular issue of the fiscal year 1963 carrier

to a general policy issue, *** Howeve. K6 on the

basis of the analysis available to date, I am

not convinced that a net advantage is in prospect,
He clearly had given up on getting an explicit, worthwhile rationals
for the decision out of the Navy, His own staff resour~es for analysis

were quite limited at that time, so he had to make the decision on what

in his view was very limited information.

His bas!c approzch to the decision was to hedge:
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As a minimum, I am confident that construction of
the fiscal vear 1963 carrier with conventional
rather than nuclear power would not result in any
serious loss of effectivenss,

E Both McNamara and the Navy agreed that it was important to begin
construction as socon as possible on a new carrier, whether it was to

be nuclear or conventional, McNeamara added in this memo to Xorth:

Considering the state of the legislative calendar
and the r svi.usly expressed attitudes on the
subject of certain key congressional leaders, it
is doubtful, to say the least, that congressfonal
approval of a shift to nuclear propulsion for the

fiscal year 1963 carrier would be either swift or
3ure.,

U ——

He deferred decision on the genersl policy on nuclear propulsion and

suggested that the subject should be raised again when new studies were

completed,

The fo..iowing day, Korth asked McNamara to review his decision,
His basic argument was the judgment that nuclear puwer should be the
basis for the Navy of the future: !
The cnief of Naval Operations and I believe that
nuclear propulsion does contribute to achieving
the moat efficient possible naval forces ind that
it offers outstanding advantages,
On 25 October, Mr, McNamara wrote Korth that he had reviewed the
case and had discussions with several naval offi. »rs and still concluded
i1hat the CVA-67 should be conventionally powered. The thrust of this

memorandum is that the avaflable analyses are not sufficient basis for
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a choice about the future propulsion policy of the Navy and that in
the absence of a decision on that issue the moaf expedient action on
the CVA-67 is to pro~eed on a conventional wasis, His own attempts

at analysis and his review of Navy analyses had convinced him of the
lack of understanding by all parties of how the many factors involved
related to the central question ~- whether the added expense of nuclear
power was compensatad for by the added performance., His -aemorandum o
25 October, discussing how a number of the performance factors relate
to effectivness in a way that shows some real thought about the
rmoblem, is a marked contrast to tha Navy's ludicrous "cost effective-
ness" model and unstructured "judgment" that the di- rse cualjtative

advantages added up to ~ffectivenass worth the coat,

A quotation of one of these pointa will illustrate the style of

the memorandum:

The rasults of preliminary studies made available to
me indicate thai, in your judgment, five nuclear-
powerad task forces are as effective as six conven-
tionally powered task forces, While this may be
true under certain specified conditions, it has not
been shown that the concluzion is generally valid,

Since the conventional force has 20 percent more
aircraft (striking power), the argument applies
only in that limited period of time during which
conventionally powered forces have not arrived at
the point of attack, Your studies show that after
5 days of steaming toward an objective arca, the
conventionally powered carrier is only about 4
hours behind the nuclear carrier as a result of
having to slow down for replenishment of fuel, #%%
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The history of surprise attack suprests, as noted
in Navy studies, that a response should be made
within 2 to § days if it is to be effective. For
this critical period, the conventionally nowered
carrier appears to be quite comparable to its
nuclear counterpart, In fact, since the nuclear
force you envisage is smaller, carriers will be
spread more thinly and will have, on the average,
a4 greater distance to steam, This, it is entirely
possible that the nuclear-powered force might

have a longer reaction time, rather than a shorter
one,

McNamara concludes by once sirain pointing out the importance of
early start on construction of CVA-67, the importance of the larger

decision about the future nropulsion modes for the Navy, and that

this decision on CVA-67 did not constitute a nolicy question,

CVA-67 was constructed as a conventional carrier and will be

commiss.onec in 1968,




CHAPTER VI

Fast Deployment Logistics Ships

One of the characteristics of the buildup in general purnose
forces initiated by Secretary McNamara has been an expansion in rapid
deployment capabilities -- the ability to move large numbers of troops
and equ: nsent into a troubled area in the early stages of conflict.

In 1961, United States capabilities for deployment of general purpose
forces included air transport planes, Military Sea Transportation
Service (MSTS) troopships and cargo ships, and prepositionced supplies

in Europe and Suutheast Asia.

When systems analysts began to look at the rapid deployment issue,
there was little ~nderctine g of huw to decide on the lift capability
required or how it could be provided most efficiently. Over a period
of several years both technology and analysis were improved, and in
1965 Mr. McNamara proposed a major large construction program for
large, high speed, humidity controlled ships that could be preloaded
with Army divisional equipment and moved to trouble spots as the need

arose {45]. This chapter describes the evolution of that decision.
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Program memoranda are prepared each year in the Defense budget
process that set forth the iationale for the budget decisions. There
are a large number of these memoranda and one is devoted to airlift-
sealift forces. It provides a projection of airlift-sealift forces by
year beginning with the year being budg~ted, a discussion of the key
issues, and the rationale for the force levels se¢le.ted. An ipitial
memorandum is prepared in the Office of the Sacretary of Defense (0SD)
ana circulated to the Joint Chiets of Staff and the armed services for
comment. Based on the reclamas they file, a revised memorandum is

prepared [46].

In Mr. McNamara's first year as Secretary, 1961, the airlift-
sealift memorandum w-s li le motre than an essay on the decisions.
In that year the MSTS troopships were to be discentinued in favor of
airlift for the troops. The construction of one larye, high speed
Roll-on/Roll-off (Ro/Ro) ship wes decided upon; this ship was designed
for rapid loading and offloading of Army wheceled and tracked vehicles.
The possibilities of prepositioning supplies in ships, the floating
base concept, were noted in 1961, but no decisions con the concept were

made [67].

By 1962 (the FY 64 budget process), the {loating base idea had
veen made more concrete and was known as the '"torward floating base”
concept. A decision was made to convert old Victery ships to ~ontrolled
humidity storage ""Forward Floating Depots’ (FFD) and to preposition

these sround the world. The Ro/Ro ship had not been approved by




Congress, but was still being carried as an open alternative {QB].
However, the rcle it should play in airlift-sealift was not clear.
For one thing, it was seen as a :ompetitor to the FFDs. 1Tt was fcre-

seen as an addition to the MSTS {iect, but the use in peacetime

assocliated with such assignment conflicted with the rapid deployment
functicn it was designed to serve. Lasiiy, prepositioning seemed
preferable to high speed sealift to Europe, and the deep draft of the
ship combined with beach and port limitations in underdeveloped areas
made the usefulness ot the Ro/Ro there uncertain. OSD suggested a
redesign of the ship and/or the concept before proceeding with develop-
ment of a floating depot ship optimized for that specific role. The
ma jor conclusion of the 1962 aralyses was that the United States was
seriously litt-limited in ils conventional warfare capability and that
laryge increases had to be made. O0SD also coacluded that the "Bruce
Airlitt Approach” to rapi’' deplovment that some had suggested was too

o

expens! - to be feasible and that a "Systems Approach" (whatever that

was) would be rcquired ib9].

By 1963, no clear picture of how to approach the analysis of lift
torces had evolved. The C-141 jet transport was be ny procured in
large numbers, and a breakeven analysis suggested that a hypothetical
large transport designed for lower density cargo, the CX, would be
worth developing in the airlift arc2 i{n spite of the sunk costs in the
C-141 {50]. (The CX eventually became the C5A.) Progprammed airlitt
capability was much greater than the 1961 icvei and a cledrer assess-

ment of needs and goals was seen to be necessary. The .radecf! between




ey

rapid deployment capability and additional forces for later commitment
was seen as a significant determinant of overall 1ift capability, and

the analytic approach desired was to identify the optimum mix of airiift
and scalift and the optimum mix of vehicles within a mode. 1In early
1964, wmany of the important questions had been raised that were necessary
to a fully developed rationale for airlift/sealift force level decisions
[51}. However, there was widespread agreement w'.thin DOD that how all
these questions should be answered and how they were related to one

¢ other needed to be studied intensively. McNamara requested studies

of the Navy and the Jcint Chiefs of Staff. The vurpose of the Navy

studies was to deveiop the least cost mix of sealift, airlift, and pre-

positioned supplies and equipment necessary to support a land campaign
in selacted geographic areas, including consideration of the level of
suppoct required for support of U.S. and Allied rorces and essential
civilian supplies. The JCS studies were to assess the relative mili-
tary value in limited war of various rates and modes of strategic
deployment, the methods of employing such capabilities te support

teasibje strategies, and the associated costs [52][53].

The background against which these studies was dcne was that the
Air Force was bent on selling the CX, the JCS was calling for a mix of
airlifr and scalift, . 1 the Navy was worried that a major decision on
the CX was impending and that the s Stems analysis people in OSD were
biased in favor of airlift over sealift. The Navy felt that sealift
should continue to have a role in lift in spite of the emphasis on

rapid deployment. The Army appears to have had little interest in the
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mobility issuve, although it ig not clear why this is so. They may

have felt the tradeoff between lift forces and Army divisions was
more likely to dominate the decision than possible synergistic effects;

or they may simply not have thought about it,

The JCS studies turned out to be verv significant in the development
of the analysis for strategic mobility forces -- not bhecause of the
force level conclusions reached ~r because of the methodology employed,
but because of some incermediate ideas that occurred. The time-phased
force requirements were calculated for each of several military strat-
egles [54]. Alternate prepositioning modes -- varying in the amount
and location of stocks ~- were devised, and several alternative lift
systems for meeting the time-phased force requirements of each strategy
were set forth. Tradeoffs between risk and cost in choosing among the
alternative lift modes were then considered [SS]. The JCS studies appar-
ently argued that a rapid deployment capability results in & preponderance
of very significant advantages and that the only important disadvantage
is the dollar costs of achieving and maintaining the capability. The
unmeasurable deterrent value of a rapid deplc aent capability and the
increased monetary cost of conducting a ! iger war involving a higher
level of forces were seen as major qualitative factors that acted to
cancel the cost disadvantage and thereby preclude an explicit rationale

for the actual force level decisions [56].

Computer runs of RAND and RAC models apparently were not used
in the study conclusions. It appears likely that thcse models were

Included largely to illustrate competence in using computers and
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sophisticated models. The RAC model was a least-cost linear pro-
gramming model for meeting specified lift requirements. It is
interestin, that the applicability of this concept to the time-phased
force requirements situations develeped in the main part of the study
was not seized upon in 1964; as we will see later, the combination of
these two ideas played a major role in the development of the strategic
mobility analysis. Rather, the JCS studies seem to have emphasized
that this phase of the examination was structured on a least-cost
basis and that any conclusicns drawn from the analysis should be
tempered by the fact that a least-cost solution may not be the best
overall solution. In short, efficiency in the use of resocurces was
confused with the level of resources to be committed, and the use of
a model to generate information was confused with its use to generate

answers [57].

The most significant effects of the JCS studies appear to have

been:

1. The development of the idea of time-phased force
requirements as a basis for developing lift
requirements and alternative lift systems; in
the past, lift '"requirements' were rather
arbitrarily decided upon by negotiation between

the Army and the Air Force.
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2. The observation that high speed cargo ships with
rapid turnaround and other provisions for rapid
deployment use could be significantly useful in
meeting lift requirements at less cost than a

pure airlift strategy.

3. The observation rthat the CX could be fitted with
high flotation landing gear to permit operation
into airflelds near the battle line rather than

well to the rear.
The significance of these findings will become clearer later on.

The Navy studies were performed by a aon-profit civilian
organization, the Center for Naval Analyses. Preliminary results
of these studies noted that the tying up of transport ships in MSTS
peacetime use an. the long steaming time from CONUS ports to trouble
areas were msjor limitatiocns on sealift in rapid deployment uses.
The "Sealog" concept that came out of the study was seen as a means
of overcoming these limitations. The basic concept was to abandon the
"economic" peacetime employment of ships as cargo-hauiers and, instead,
to set them up as a readiness force whose cost was to be viewed as the

price of a rapid-dzpioyment capability [58].

The Sealeg idea was to have some of the Sealog sh. s pre-loaded
and deployed forward to provide early deliveries. Other ships would

steam to the battle area in time for mid-term deliveries. Unloaded
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ships would then travel to prepositioned stocks or back to CCNUS to

reload for sustaining deliveries. Army troops wers to be airliifted to
the battle area to marry up with the equipment delivered by the ships.
The essential difference from the FFD idea is that Sealog ships were
not to be humidity controlled and .ere therefore to cycle back to
CONUS periodically for removal and maintenance of the equipment; also,

they were to operate with the fleet in time of emergency.

The methodology used in the Navy studies was to calculate the lift
forces required to deploy given force levels to counter a Chinese
attack on Southeast Asia under two levels of funding beyond the funds
already committed. A major source of bias in these studies seems to
have been the use of a threshold type of objective function. Airlift
clearly gets the first forces to the battle area faster, but it was
possible to conclude that the required forces could be delivered

without airlift within 30 days (the rule-of-thumb time frequently used

in discussing the initial phase of a campaign) [59]. This ignored the
benefits of rapid deployment in the esrlier phases of the operation --

an important part of the problem.

The 1964 airlift~sealift memorandum had these two srudies as an
input. However, an overall structure for looking at lift decisions
still had to be found before the analyses could firmly relate all the
actual decisions that had to be made. Technological improvements in
the Ro/Ro ship combined with the idea that it would replace the
existing less efficient Victory FFD ships in the FFB role led to the

decision to go ahead with a sizable production program for these ships.
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Improvements in engine design reduced uncertainties about the feasi-
bility of the CX jet transport, and the results of the breakeven
analyses done in the previous year were now used as the rationale for
curtailing the C-141 program and initiating the d -elopment of the

csa [e0].

Both the Mavy and the JCS studies provided soma insights to the
"right questions,"” but neither provided a fully satisfactory overall
analysis, None of the analyses available then addressed in a de-
finitive way whether the mix of airlift, sealift, and prepositioning
which it examined was, overall, the least-cost solution to the time-
phased deployment requirements. It was recognized that the problem
was complex, that a general methodology for its solution had not been
developed and that there was no real consensus even un how this might
be done conceptually. The proper course of action in the face of this
conceptual uncertainty was to plan force levels as a hedge against this
uncertainty until g better idea of the optimum mix was found or until
actual hardware had to be procured. The analyses were useful in
suggesting that the hedge was a desirable course of actior and what

proper intermediate forue level decisions were [61]).

At this point in tine, roughly the latter part of 1964, there was
considerable uncerrainty about the conceptual bas ‘s on which the
necessary decisions should be made. In spite of the fact that the
systems analysts felt they were getting close to some of the right

questions, they did not f{oresev how they were going to answer them.
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Yet the basic components for a comprehensive rationa.e were all there
as were the components for the final decision on the FDL ships which

had not even been mentioned yet,

First of all, the statement of time-phased force requirements
made least-cost linear programming models relevant and usable, 1.
particular force requirements developed in the JCS studies were not
inviclable, but just stating them gave a place to start on the
analysis, realizing that the linear programminr model, when applied
to the scenarios and time-phased requirements, could give useful out-
puts in the form of optimum lift force mixes for various strategies
was a long time in becoming accepted. But this approach got around
the problem of simultaneous determination of combat force size,
overall lift force capability, and the mix £ modes within that
capability. There is no visible reason why this realization took so

long to become accepted.

Secondly, the confusion over the relationship cf Sealog, the FFDs,

and the Ro/Ro was ready to be resolved, Tue Army refused to accept
the idea of dapot ships that were not humidity contr-~lled, and there
was pretty general agreement that in spite of the CSA decision that
sealift would continue to be an important part of our 1ift forces,
Therefore, the Navy was not forced to argue for the details of the
Sealog concept to assure its continued role, There was widespread
agre 1t that some kind of large, high speed depot ship with some

form of Ro/Ro features should be developed with the detailed design to
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be worked out in the design phase; and details of the design
and the operational concepts were no longer viewed as policy

alternatives,

Finally, the C5A program was firm'~ programmed, and the high
flotation landing gear for forward operctions was proved out, Some-
where the idea of tandem use of the C5A and the depot ships had emarged,
This would involve deployment of initial forces from CONUS via C35A,
followed by shuttling of the CSAs between the depot ships and the
front lines, thereby eliminating the delays of ground transport in

the theater,

At this point there wa .ome jockeying for position, so to speak.
The Navy still felt predispnsed toward the Sealog operating concept
and the Sealog ship design, while 0SD was beginning to see the
floating depot concept as more desirable, The name of "Fast Deployment
Logistics" ships was selected in part because of its neutrality relative
to these differences, and the FDL was born. The Navy also began a study
of the Sealog concept vs, the FFB concept in order to keep the Sealog
option cpen, Once the Navy knew pretty well what it wanted, however,
it moved to coordinate with the Army on the design and operational use
of the ships, They apparently felt it was not appropriate to work
closely with the Army before having developed their own position. This
had the effect of makinp the Navy relatively insensitive to A:my needs,
but there is no indication that the Navy meant this to be so. Rather,
{t probably reflected simple insurance against the possibility of being

burned by getting caught without their homework done,
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There was some diagreement over the FDL withir. the Navy, Many
admirals felt that there was a historically determined shipbuiiding
budget and that the major program being considered for the FDL: would
cut into the funds available for combat ships, The lack of continuing
Navy support for Sealog probably confused the concept within the Navy,
The Navy clung to the Sealog use concept at least through 1965 (but
not very adamantly), and it was finally so compromised with the

floating depot concept that it realiy didn't matter.

The three major developments that contributed to the analysis

that made possible a decision to proceed with the FDL program were:

1. The use of time-phased requirements and a least-cost
transportation model to calculate eofficient 1lift

force mixes,

2, The concep: of sealift as a readiness force for
rapid deployment rather than a cargo capability

for use in peacetime as well,

3., The elimination of competition as major policy
alternatives among the various types of logistics
ships ard their precise operational concepts and

the shift of these questions to the desipn prccess,

The idea of tandem use of the FDL with the CSA made the FDL more
attractive in the least-cost molsl and suggested a larger program of

FDLs than would otherwise have heen the case, but it seems likely that

the FDL would have been procured even if this idea had not bsen developed.
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Rather than talking around the conceptual nature of the problem,
by 1965 the analysis could suggest pretty firmly the mix of forces
tha* would be desirable in terms of the capability provided und the
efficiency with which it was obtained. Rather than getting bogged
down ir the merits of a least-cost model as the “asis for decision,
the analysis was able to use the model as a tool for performing
vensitivity analyses with respect to significant factors such as
reduced costs of FDL production, loss of vulnerable prepositioning

sites, and the speed of deployment desired.

Another factor that contributed to the FDL decision was the

suggestion that modernization of shipbuilding practices along the

lines used for aircraft procurement would yield important cost savings.

A study conducted in 0SD sugges*ed that this was indeed feasible and
could be applied to the FDL program. The Secretary of the Nevy was
made aware of the study and proposed that this concept be applied to

the FDL. Mr. McNamara enthusiastically concurred [62].

The following chart shows the major developments that led to the
analysis behind the FDL decision. It is clear that in this decision

the analysis was an important bu. not dominant factor.
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CHAPTER VII

Conclusions

It is very difficul. to come to any firm conclusions in so
amorphous and complex an area, It would certainly be tenuous to make
any general statements on the basis of 2 little theory, a little
experience, and two case histories. (n the other hand, there are
some [nteresting compariscns between the ideas developed in Chapter IV
and the observations of the decision processes in Chapters V and VI,
These comparisons also suggest some hypotheses zbout how systems
analysis and orpanizaticns interact that did not sesm so likely before
these two observations, and that are somewhat different from the

generil picture that is suggested in Chapter IV,

We will first discuss each of the two cases against the ideas
developed in Chaptar IV, Following that, we will discuuss what parts

of thrse ideas vere and were not borne out in these two cases, and

suggest some more general hypotheses than those in Chapter IV,
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A, CVA-67

Probably the most obvious featurz of the (VA-67 dacisiom is that
the Nevy either did not understand what Hr. McNamara was asking for,
or was exceedingly clever ut pretending they <4id not while trying tec
wasksn his position throug: - firm (stubborn) position of thelr own,
To &rgue eithar of these axtramaz would be unfair to the Navy, They
rust hav: greaspad the significence of his questions, but it ie doubtful
that they saw how to answsr the® in the way Mr, McNasrra had in wind.
It is prebaple that they desit with them as best thay could, but that
they were unable to link tham togatiner to justify their position,
Instead, they made the leap of faith oy “{udgment” to a conclusion they
felt &t ease with and that could be agresd upon within the Navy, We
must asaume that the Secretary of the Navy and the Chief of Naval
Opsratirns were sincsve in their delief that this judgment was proper
and that it was in the best interests of the country to spend the

axtra roney for the benefits of nuclear power,

Twven if we accept the sincerity of the Navy on the merits of the

decisior, huwever, it ic reasonably clear that they were not so sincere

in arguing thuir case to McNamara, The cost-sffectiveness study which
cited 1% more effectiveness for 3% more cost just could not have been
accepted by any reasonable man as a basis for a decision of this
magnitude, The only availabls explanation for their willingness to

scad that study to McNamara is that they felt they should give him

what they thought he wanted: numbars from a "cost-effectivensss study".
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But they must have expected either that he would not look very closely
at the methodologv or that he would regard the msthedclogy to be
cecondary in importance to the fact that the analysis reinforeced the
waight of their judgment. That Mr, Korth was so willing to rely on a
consansual judgment for such strongly worded recommendations suggests
that he expected McNamara to accept his judgment that the decision to
g0 nuclear was a proper ons, It alao suggests that he regarded the
cost-effeactiveness analysis as one of many factors to be weighed in
making a judgment about the proper decision rather than as a framework

within which his judgments could be expressed and which formed the

primary basis for decision.

This view is confirmed by the Navy's reaction to the CHA NAVWAG 28
study. A study that did not agree with the consensus of past studies
and with the collective judgment (of the dominant coalition) clearly
was not a proper study in their eyes; in short, decision-makers are to
decide, studies are to justify, Judgment and decision appear :o bs
synonymous to them, This corresponds tc the observation in Chapter IV
that decision-makers may prefsr to express their judgments in lumped
form at the end of analyais rather thar as inputs to tha analysis on
specific issues, In the absence of much structure for the decision,
this form of judgment is probably more reasonable; but reliance on
this approach can also limit the usefulness of an analysis by dis-
couraging &ctive interaction with the judgment of the decision-maker

during the analysis and hy making the analysis more closely constrained

to & priori assumptions and preferencet.
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Bscause there was so little structurz developed for discussing
the issue, much of the "judgment" or "decision" that nucleir power was
best restad on analeopies or rules-of-thumb that had come to be regarded
as reneral principles: Just as sails had been replaced by coal and
coal had been replaced by oil, so the technologically superior nuclear
power would replace oil, When an argument like this is well made, with
the wsight of history and the cumulative experience of The United
States Navy preperly thrown in, the progression can be made to sound
almost inexorable, When the decision is set ir such a context, it is
almost impossible to question without appearing just a little nigpardly

and just a little against Progress,

Another "ganeral principle" used to justify the judgment was the
"Popr-want-of-a-nail,,." principle -- although it was never called by
that name., Fxperienced carrier captains can -- and of course did --
cite situations where a slight margin in performance has had or could
have considerable payoff, Providing for these unforeseen possibilities
is very important to the carrier captains, But it is less so to a
Secretary of Defense who must be interested in the expected payoff
of increased performance . haracteristics, He must be willing to pay a
premium for improved effectiveness, but he also must ask how much of
a premium is justified, If he did not, we would be in danger of
excessive application of the principle that "our boys deserve the best
we know how to give them", Indeed, one reason Mr, McNamara was so
adamant on the CVA-567 was his feeliny that the trend to larger and

more expensive ships was in danrer of pricing the Navy out of business.
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The use of these &nalogies is cited not to denigrate the Navy,
but to point out the kinds of considerations people have to fall
back on when they cannct (or do not) supply some structﬁre to thair
decisions, If the Navy appears tc have been on vary weak analytic
ground, O0SD was not much better off, They were able to point to some
of the right questions, but because of the limited systems analysis

staff they could not produce a full analysis in time for the decision.

It seems clear that McNamara's 'nsistence on an explicit rationale
under these circumstances would inevitably serve to embarrass the Navy,
On close examination, their decision would be shown to rest only on

intuition, and they must have sensed this., Their realization that this

was so was probably more implicit than explicit, and probably contributed

to their reluctance (and their inability) to do much good analysis,

Commitment seems to play several roles in this decision. The most
obvious is the Navy's commitment to nuclear power, But it was not a
simple g_gsiggi bias; it was a commitment that grew over the course
of the decision process: At each of Korth's urgent recommendations for
nuclear power, it became more difficult for him to back away without
calling into question both the soundness of his previous strong
recommendations and the reputation of the Navy, McKamara, on the
other hand, became increasingly committed to getting a good analysis

bef~ : making the decision.
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In addition, McNamara must have known that a decision for nuclear
power would not have encouraged continued analysis of the more general
pelicy issue, By deciding for conventional power, he in effsct
harnassed the energy of the Navy's commitment tc nuclear power to
assure that the larger question would recelve intensive attention,

In spite of all his potestations to the contrary, the CVA-67 decision

had strong policy conmotations by virtue of precedent. Had he decided
for nuclear power, thare would hzve been intenaified pressure from the
Navy and Congress for nuclear eacorts "to take advantage of the nuclear
power of the carrier", And on the propulsion decision for CVA-68 he would
certainly have been 2sked why he approved nuclear power for CVA-67 if

he was questioning it for CVA-68, In short, by deciding for conventional
poWer, McNamara (1) azvoided the commitment of precedent on future

carriers and (2) harnessed the Navy's commitment to stimulate the

analysis he wanted.

In summary, one would have to say that analysis on the propulsion
for CVA-67 played a major role in the decision process even though it
did provide a full answer for the decision problam. Analysis gave N
McNamars a list of questions about structure that served to sharpen
his thinking and to undermine the strength of the Navy's forceful
position, Preliminary results of the NAVWAG 28 study were pretty
convincing to McNamara that task force affectiveness was rather
insensitive to the propulsion mode., And a major result of the
attempts to find the structure underlving the decision was tc

strangthen his intuition that the CVA-67 decision was not &ll that
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important compared to the policy isaue, & decision ignoring
organizaticnal factors, however, could have been justified either

vay, depending on one's predisposition: conventional power saved money,
would not have to go through Congress 2gain, and did not preclude
future nuclear ships; nuclear power provided a hedge against future
requirsments, provided RED benefits as a side product, and hedged
against a future decision to procure an all-nuclear attack carrier

fleet,

A postscript to the CVA-67 issue is the subsequent decision that
CVA-68 and all subsequent carriers would be nuclear powered., It would
be nice to be abls to report that this was based on an analysie
structured around some of the questions Mr, McNamara raised in 1963,
since those questions are closely tied up with the relationships
between performance parameters and the effectiveness of the carrier
forces, Unfortunately, the major analysis done subsequent to the CVA-
67 decision, CNA's NAVWAG 33, was not a well focused study, It treats
in some detail operational differences between nuclear and conventioncl
task forces, emphasizing in particular the relative requirements of
nuclear and conventional task forces for replenishment of fuel oil,
jet fuel, and ammunition. (This study did provide z-me insights into
the augmentation of conventicnal task forces that would be required
to make their perforwance approach that of nuclear task forces, but {t
did not really get at the central issues of the decision.) New

technology also was developed that permitted a two-reactor plant fc:»

CVA-68 at lower costs than the four-reactor plant considered for CVA-67,
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Mr, McNamara had stated in Congressional testimony that he felt a
premium of $25 to 50 million for nuclear power was justified, Cost
studies for CVA-68 showed that the cost differential with the new
reactor system and with "reasonable" augmentation of the conventional
task force with oilers was in a range that included this $25 - 50

million figure,

B. FDL Ships

Organizational factors appeared to be much less important in the
role systems analysis played in the FDL decision than with the CVA-67,
but they were present. (It is probable that these types of factors
would be more evident if the sequence of memoranda were available as
they were for the CVA-67 decision.) The Navy studies were motivated
by apprehension that s-alift would t: replaced in importance by airlift,
and set out to prove the usefulness of sealift. Had they not been so
biased in their conclusions, this would have been a useful role for
analysis. It seem quite probable that the systems analysts in OSD were
somewhat prejudiced in favor of airlift because of the importance they
and McNamara attached to rapid response. Wwhen analysis and intuition
coincide, it is frequently useful to have the opposite case argued by
an outside party, and the Navy's commitment to sealift provided the
energy necessary to force the issue to the attention of OSD and the
Defense Department as a whole, Even if the analysis was not particularly

good, it forced OSD to look at the issue more intensively,
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The other major organizational factor in the evolution of the FDL

1%

decision process was the lack of unanimous support for these ships
within the Navy, As we noted in describing that decision process, :
many of the admi~als could not be convinced that there was not some ’

implicit shipbuilding budget that would bring about reductions in
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: combat ship construction in the event of so large an FDL program, The
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effect of this division was neither to stimulate generation of new
alternatives within the Navy nor to preclude the iavy's commitment to

the Sealog operating concept and the Sealog ship desipgn; its effect was

to soften the force cf that commitment, This was probably the major

. ey v

reason for the shift of the ship design parameters and the detailed

operational concept away from their original status as major policy
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alternatives to a role ~f secondary importance (i.e,, from the strategic

planning function to the management control function),

s o iy

The most interesting feature of the FDL decision process is not

the impact of organizational bargaining on the analysis, but the way i

et

{ in which alternatives and analytic structure evolved over the process,

The analytic framework that evolved has been one of the major successes

of systems analysis in the Defense Department -- in the sense thet it
provides a rationale for decision that is convincing and is accepted
in its fundamentals by the services as the framework within which the

rapid deploymant force structure decisions should be made,
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(It is not clear whether this acceptance would have been
forthcoming had the analysis not concluded that a mix of air and
sealift was called for., As it was, none of the services was very
unhappy with the results of the analysis, so there was no great

incentive to question its methodology.)

The evolution of the decision is marked by three particularly

important points:

(1) the concept of viewing sealift as a
readiness force rather than a

transportation commodity,

(2) the idea of tandem operations of the

FDL and the CVA,

(3) the factoring of the analytic structure
into time-phased force requirements
and least-cost mixes for meeting

those requirements.

Each of these reprercents an improveamsnt {n the structure underlying
strategic mobility decisions, and the first two also represent
qualitatively 2ifferent alternatives, As is typical of structural
bredkthroughs, no analysis was requirsd to realize them; the analysis
did not lead directly to their realisation, Once thought of, they are

obvious, But it can te exceedingly difficult to think of new ideas

befure they bescome obvicus. This relates to the discussion i{n Chapter IV
D
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about cognitive limitationr, and particularly how ideas and
concepts get accepted or "settled-in" into the way individuals think
about a problem and the types of arguments the organization accepts i

as persuasive, !

We really know very little about how these types of idsas come
about. Probably the most constructive thing that can be said is that i
somsone was able to move to the next higher level in the hierarchy of

the problem and through something like what Miller, Galanter, and

ot iy | e e s

Pribram call meta-Plans to gain some inasight into the structure. Although

we cannot conclude that analysis contributed directly to these ideas,

the evolution of the FDL decision does suggest that having people look

for structure and for alternatives makes such idaas more likely to

happen.

As stated in Chapter IV, it is useful to have people in the
organization who learn meta-Plans rather than Plans or programs. Such
activity is highly uncertain in i{ts payoff, however, and the groping
around involved is hardly in agreement with the popular image of
systems analysis as a computer-based, highly sophisticated, precise
science. And {t r ns a high risk of failure to produce results that
are useful in the decision process, (The search for the "right
questions™ in the case of the CVA-67 decision produced little in the
wvay of results and, in fact, probably contributed to pushing the

Navy even farther into their commitment to nuclear power,)

Sl 15l sre 25 ,
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The benefits of a success in this kind of analytic activity can,
however, be considerable., By 1966, some of the services were able to
concur fully with the peneral approach of the 0SD analysis and to
agree to apply the analysis in their differences with OSD in order to
resolve them, (It is interesting to compare this attitude with that

reflected by the Navy's comments on the NAVWAG 28 study in 1963,)

C. Regssescment of Chgtor 1v

One of the major problems with a study such as this is that it is
next to impossible to disprove hypotheses, while it 's possible --
because of the great complexity of the phenomena being studied -- to
find some evidence fo. almost any reasonable propositions, With this
in mind, the general conclusion reached as & result of the examination
of the two decisions is that the phenomena postulated in Chapter 1V
are roasonably coniistent with actual experience, but the decision
process is much more diffuze .less sharply defined) than suggested by

Chapter 1V,

In particular, the uses of systems analysis in structuring the
decision, suggesting alternatives, clarifying objectives, explorirg
snds-means {nteractions, and evaluating a'ternatives are all very
real. But !n a predominantly unstructured environment, people can
rarely say, "Now 1 shall clarify my objectives;” that just is not a
very operational statement. Clarification of objectives is tied up

with the generation of alternatives, with all the other uses of
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analysis, and with the bargainiang envirorment, Because it is so
difficult for those involved in the decision process to get a handle
on a very amorphous situation, these uses appear p' :marily in
retrospect, That is to say, attribution of motive. after the fact
in verv unstructured environments is likely to lead to a sharper and

much more rurposeful picture than was actually the case during the

decision process,

It is well known that "science" is not very scientific, That is,
the process by which fundamental discoveries and advances are made is
typically heavily waighted with serendipity, The extensive education
of the scientist no doubt makes him more capable of recognizing the
significance of his findings and makes him more likely to find useful
results, but the process by which he does so is quite unstructured
thinking. So it seems to be with analysis. Ths analytic capability
can be expected to have some useful results, but it is difficult to
plan what they wili be in a specific decision situation, Both systems
analysts and scientists have the tendency to pressnt their fiandlazs in
a linear deductive forw. that masks the process by which they reached
t* ~ir conclusions and emphasizes directed behavior. Ve must be
careful not to expect scientists, systems analysts, or decision-makers

to behave in the precise way they often suggest that thev do.

This same amorphous quality of the decision carries over to thp
bargaining process. The two cases studied supgest that people are

less Machiavell an than they might be i{f they understood better what
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the decision was about, what their objsctivas were, and how to use
anzly-is 1o evoke the dasirad responzes from others, They also
suggest that peopis like to think of their perscnal decisiocn processes
as sincere and halanced; to use analyais axplicitiy for confusing,
smbarrassing, or some of the other purposes suggested in Chapter 1V
would not be consistent with this view. Often, it isc mors likely that
such motives are attributed in retrospesct by cothe: particizants in the
decision process. Just becsuse peopls act from sincere and honorable
motives, ..owaver, is certainly no reason to expect that the effects

of their actions will be perceivad by others zz altogether positive,

In short, it was probably an oversimplification to expsct to be
able to identify specific uses and iimitations of analysis in the on-
going decision process of an organization. When both the decision and
the bargaining environment are very poorly structured, as is often the
case in strategic planning, pecpls can seldow identify specific uses
for an>lysis -- in thair thinking about tha decision or in their
bargaining strategy -- because of their uncer.ain perceptions cf
where analysis will have some success and what results it wmay produce,
We should, therefore, expect the behavior of the participants in the
strategic decision process to be more nearly a grasping of whatever of
those premises identified  analysis that seem useful, & . less a

premeditated plan for achieving well-defined purpcses,
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D, Analysis and Organizational Behavior

It is clear by now that there are many interactions between
analysis of a strategic decision problem, the cognitive limitations
on the participanta in the decision process, and the bargzining environ-
ment that characterizes the strategic planning function in an organiza-
tion, The best way to organize a theory of how these interact appears
to be to iist a number of characteristics of the decision process and
then discuss how analysis and its uses interact in terms of each

characteristic,

Tha concepts we have discussed can be summarized into thirteen
characturistics of t+he strategic decision process in an organization,

They aru:

1. Structure
2. Incrementaiism
3, Relativism

4, Simplification

5., Alternatives
6, Commitment

7. Energy

8., Expectations
9, Motivations
10, Information

11, Coalitions
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12,

13,

Rationality

Improvement
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The conceptual uncertainty about the structure underlying a

strategic decision and the search for improved structure through

explicit analysis are responsible for much of the interaction of

gnalysis and corganizational bshavior,

This is because the perceived

structure (as the set of relationships among ends and means) has a

strong impact on what -~ seen as acceptable raticnale for a decision

and consequently on the defensibility of a particular choice, By

emphasizing structure and the information required to link ends and

means, systems analysis can have the effect of either increasing or

decreasing the confidence the decision-maker subjectively feels in

the appropriateness of his choice,

rationale for a choice, it can increass his confidence; by pointing up

By supplying a firm foundation and

sharply inadequacies in the structure and many of the uncertainties,

it can decrease his confidence,
to reduce or to increase the conflict among various sub-organizations

and coalitions on a decision,

Simila

rly, analysis can act either

To the extent that it educates the

various participants and supplies a common framework for discussion,

it can reduce the area of conflict and provide 2 mechanism for

resolving the residual conflict,

sharpening the differences the participants perceive between themselves

But it also can have the effect of

and others, thereby increasing the conflict in the organization.

ey
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Because the structure brought to benr in a decision reflecis
or..y a sm)l pert of a righly interconnectéd‘aystem masis uwp of the
organization and its environment {and sven that small part is only
partially certain), it is necess2e¢y for dacisions to be limited to
some ralativsiy nearty neighborhood of current policy and current
coalitions, This means that the decisions are incremental in terms
both of pc_izy and bargaining., This is reflected in systems analysis
methodology by its use of partial ad hoc models and subopt’nizationms.
By improving the structure underlying & decision, systems analysis may
enable laiger incremsnts to La made confidently; but it may alsc cause
some decision-makers in some situations vo be more conservative

Yecause the limitations of available information are more clearly seen.

Because it is not feasible for the organization to trace its
goals back to first principles or to stable explicit goals that are
sufficiently operational to serve as criteria for decision, and
because structural uncertainties cen seldom be resolved fully in time
for de. _ions, the decision process is characterized hv velativism of
goals and rationale, This is reflected in systems anaiysis by the use
of proximate measures of effectiveness and the emphasis on sharpening
the judgment of the decision-meker, rather than on a completely rigorous
deductive proof of optimality. Models are develcped oniy far enough
to make a convincing case, and what constitutes a convincing case is
bagsed more on achieving some kind of local equilibrium of the most
pertinent considerations than on tracing out all the relationships

between the decision and the rest of the environment,
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Because of the complexity of the decisions and the need to make
choices without fully resoclving real conceptual uncertainties, it is
essential for the participants in the decision process to simplify in
dealing with decision problems, This is done in several ways, some of
which have been discussed sbove, In particular, ssquential attention
to goals and to ends-means relationships enable choices to be made in
the presence of uncertain and inconsistent values and structure.
Decentralization and subontimization permit choices without a fully
doyeloped and interconnected structure, This is reflected in systems
analysis through ad hoc models, ad hoc attention to issues, and sub-
optimizations, Simplification may fscilitate the bargaining process
by glossing over potential differences in rationale and values, or it
may be a source of conflict because different people simplify

differently and the simplifications are not made explicit,

Alternatives play a central role in the decision process, The

end point of the decision process is, after all, to find high quality
alternatives for implementation; evaluation, structure, and goals are
only intermediate devices for achieving that purpcse, This is reflected
in systeme analysis through its emphasis on finding alternatives that
are better than existing ones rather than searching for some objective
optimum, Alternatives provide the basis for ends-means relationships
and thereby are the vehicle by which objectivas are formulated and the
structurs is clarified, Knowledge about structure implies knowledge
about alternatives, Qualitatively different alternatives are generated

in systems analysis by uncovering a better structure for the decision.
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Such new alternatives are one of the most useful results of analysis
because they in a sense redefine the problem, can he communicated
simply, and relieve commitments and predispositions for old

alternatives,

Commitment to alternatives during the decision process seems to
be an inevitable result of the intertwining of objectives and
alternatives. The generation of alternatives requires screening out
of the better ones, and the individuals or sub-organizations that
generate alternatives naturally develop ideas of what is best for the
organization as they develop alternatives, This tendency to premature
commitment (before the decision structure and all the interesting
alternatives have been developed) can be a positive or a negative
influence on the decision process: it may prematurely exclude or
prejudice good alternatives or objectives, or it may act to :ssure
that good alternatives will receive consideration that they otherwise

would not.

Energy in the strategic decision process is basically generated by
support and opposition of alternatives, Objectives and structure ars
of concern only as they influence what alternatives are considered snd
chosen or as they indicate directions for future choices., Systems
snalysis has concentrated on avoiding tendencies toward premature
commitment and has not developed any methodology relevant to the

concepts of energy and commitment as useful components of the decision

process. In particular, suborganizatic * require some kind of reward

e et et A e e
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for investing the energy to develop an alternative and bring it to
the point of active consideration as a major policy alternative in the

decision process,

Expectations about the usefulness of analysis and its
conlcquoncoa'for other participants in the decision process are only
partial and near-term, They are partial in the sense that they relate to
only a few of the considerations that are relevarit, and they are near-
term in the sense that they consider primarily only immediate effects
and reactions, This is reflected in the cut-and-try approach of
systems analysis in evolving structure, goals, and alternatives rather
than attempting to proceed by direct deduction to the answer, It means
that the analysis in the strategic decision process is more nearly
characterized by serendipity and recognition of useful analytic

results than by straightforward production of intended results,

Because of the limitations on expectations, motivations of the
participants for their actions during the decision process are
similarly tentative, In the presence of considerable structural
uncertainty about the decision and/or the bargaining environment, these
motivations will be undifferentiated; the participants will proceed
more by "feel" than by conscious design. This will be reflected in
the uses people see for systems and analysis and consequently on the
type ~° snalysis that is sought rather than on the methodology of
systems analysis, Because motivations and expectations sre based on
information received and on its interpretation, they are dependent on

the individual's role in the organization and on his previous experience.
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Information in the organization is neither uniformly distributed
nor uniformly interpreted. By using systems analysis as a common
framawork for discussion, these differences can be reduced or at
least made explicit, It can also point up what kinds of information

are useful for the strategic planning function,.

Rationality in strategic decision-making is contingent on the
context of the decision and must be broadly defined. Approximate
rationality is a more useful concept than strict deductive rationality,
Because only the more important considerations are explicitly considered
in the rationale for the decisions, rationality within the boundaries
of a specific decision problem is a limited concept, The many factors
outside the boundaries of explicit coi.ideration are a component of
rationality in decision. An outside observer may cunclude that many
decisions are irrational if he considers only the factors that were
made explicit. Because of the conceptual and other uncertainties of
strategic decisions, rationality must be interpreted more in terms of
avolding gross errors than of optimization, and more in terms of
comprehension than of deductive logic, Systems analysis reflects this
need for a broadly conceived rationality by an Ad hoc approach, by
emphasizing the sharpenine of the decision-makers' judgments, and by

going only as far as is necessary to build a convincing case,

Finally, the decision process is -laracterized by the desire for
improvement, Whers performance standards have been es ablished, as in

day-to-day operations, sutisficing is appropriate behavior because

slternatives need be considered only until the stendards are met. But
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in the strategic planning function, it is desired to find -- at a given
point ir time -~ the best alternative that is available., The difficulty
of finding qualitatively different alternatives and the pressures for
premature commitment mean that only a few alternatives will receive
explicit attention in the final choice process, Obssrvations of this
from outside the organization may mask the intent to optimize and
suggest that satisficing behavior applies, when in fact it does not.
This desire for improvement means that the seriously considered
alternatives will be approximately Pareto-ocptimal (given uncertainties
about structure and objectives), Systems analysis is simply a
systematic way of pursuing fhis improvement at the point in time vhen

a choice must be made., To the extent that analysis produces new alterna-
tives that are widely interpreted as improvements, it will not react
adversely with the interpersonal interactions in the decision process,
The constraining impact of organizational behavior characteristics on
analysis (and vice-verss) are due to the explicit setting out of

raticnale that people cannot agree will leed to an improved alternative.

It wc1d be nice to be able to present sowe ncrmative principles
for how to perform and use analysis in the broader decision process.
All the considerations discussed abovc lead, however, to the ccnclusion
that it is not feasible to develop highly specific principles. The
primary reason for this is the extreme contingency cf the deciuion
process; principles that are specifically operational rather than
vaguely "true” cannot bn‘dtvolopcd with . - present understanding for

th: wide range of circumstances that can -- and do -- arise. The

i U
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normative value of studies such as this {s that the descriptive insights
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can be assimilated by analysts and decision-makers to improve their
"feel" for situations., It can enrich whatever it is they do, but it
cannot prescribe fully just what it is they should do. In spite of

this disclaimer, this is a valuable result and it is worth listing a

i+ e A ———— Al 0

few principles: §

1., Analysis for strategic planning is an active and :

creative function, not an academic discipline. The
; criteria for a convincing case in a decision are

i evolved during the decision process, and they can

E in part be consciously shaped by the participants
|

as the process evolves,

§ 2, In unstructured situations, bright and easy to under-
stand ideas atout structure and about qualitatively
new alternatives have more payoff than svaluative
precision in comparing known alternatives; having
people involved in the decision process who are used

to trying to bring structure to decisions an' to

e e M, e AR 13 < et

devise qualitatively {mproved alternatives can have

& considerable payoff,

3, Imposing strict systems analysis procedures for
justify ing decisions within the organization can

act to inhibit the growth of alternatives by forcing

people to justify decisions in a language only
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slightly related to the process by which they
reach decisions, and by dampening their
enthusiasm for developing a potentially useful

alternative,

The energy and enthusiasm associated with
commitment are an essential and important part
of the decision process that must be considered
along with systems analysis and program budgeting
concepts in developing an effective decision
process for strategic planning, and that should
be considered by those acting in the decision

process.,
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CHAPTER VIIY

Implications for Future Research

Suggested research topics at the end of a study are frequently
of little value for two pcod reasons: they are seldom well cnough
thought out to represent a reliable list of relevant studies, and
they ignore the viewpoint the reader will brinz to ihe problem, It
is hoped that some of the ideas and observations in this study are
sufficiently interesting and thought-provoking that others will
pursue the same gereral topic from othar vantage soirgs, In this
chapter, therefors, we will only prezent some implications of the

sxpericnce of this study for problams others might have.

A najor cuestion {s ths goal of tlie research, Some have approached
ranayxscent reszarch in the same spirit as research in the natural
sciences: gtrezpting to drasribe -- and hmnce to predict -- through
an efficient 3et of principise and relationahips., Othuars have Jtartad
f1or what seexes welil ostablished principles and attempted to optimire
e-ar the Limited set or fectory ssaumad indoperdent. Tha uncertsinties
qf unstsuctured decision situations {s such that pradictiom is not
rracticable excaps fur troad tendencies, 7i*sa can be useful fn

understanding soue of the outwerd charecteriatirs ¢” decision-saking

- 173 -
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in organizations, but will not be of much value in predicting behavior
in individual situations. It is not likely to be of much value, then,
in the practice of management. The problem with the latter, optimizing,
approach has already been discussed: Is so complex an environment we

can rarely optimize in a»y very global sense; rather we must learn to
iggrovc s#ithin the cognitive, psycnolcgical, and organizational limits

of our capabilities,

This suggests two goals of research intoc management decision
processes frum @ normative standpoint. The first is that ci:=< oy
Cyert and March: to view the organizational strategic planning process
as an adaptive system and to seek to manipulate its characteristics in
order o improve the general quality of the decisi.ns it makes over
the long run., (Of course quality in this context includes the

avoidance cof any gross failures and not simply an expacted value.)

The second suggested goal is to give the manager some insights
into causes of organizational and individuul behavior sc that he can
be more aware of the implications of his actions and those of others,
In particular, it joes not seem a feasible goal at this time to
provide the managsr a theory to predict what others will do in particular
situations, But we can give him insights that enable him to lesr: about
the other participants' views, motivations, and rationale as he inter-
acts with thei., and thereby to function mor=» effectively in the

organizational decision process,
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The two major prcblems in this type of research seem to be the
lack of a specialized vocabulary aund the necessity for making tentative
conclusions based on slim evidence. The former difficulty is a real
one. Common words such as "decislon", "judgment", "structure", ete.,
cover a wide variety of concepts. In particular, the difficulty takes
two forms: these commor words have different connotations to different
people, and there are cnly a limited number of relevant words to cover
increasingly differentiated concepts. We have found it very difficult
to develop very incisive relationships in the fece of this. Inventing
new words in the gocial sciences is much more difficult than in the
natural aciences. (This "difficulty” is at lecast partially & boon: by
letting each person read his own connotations and associations into
these words, agreement is more readily forthcoming than it would be

if we were able to be precise.)

C.aclusions in a study such as this are not based sclely on the
initial hypotheses and the observations. They are strongly shaped by
the author's past experience in participating in situations similar to
those being discussed. This makes the iink between hypotheses and
conclusions especially uncertain, and suggests that those without such
experience or with somewhat different experience in similar types of

situations may not agree with the conclusions drawn.

Peter Drucker [63] has said:
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Some things a man can learn before he becomes
a manager; he can acgu’re them as a youth or
as he goes along, Others he can learn only
after he has been a manager fcr some time;
they are adult educatioen.

This is not an unreasonable conclusion, We have argued that
theory and principles in so compiex an area are at best incomplete,
To someone without experience in the types of situations we are
talking about, the theory will seem hopelessly simplistic and naive
or needlessly complicated, PRut to someone with such experience, it
can provide a background framework around which he can organize
previously unorganized ideas; to such people the terms can become

quite meaningful,

At the risk of some embarrassment to the author, it is probably
worthwhile to compare the proposed procedure of this study with the
final resuit., In particular, t(he analysis of the two decision

processes was to:

1. Classify the characteristics of systems analyses:
a, Common and differing assumptions
b. Judgments on fact and value, explicit and implicit
c. How alternatives arise
d. Techniques, rules of thumb, heuristics, and intuition

e. Structuring or evaluating




2. Classify the u.#s, both stated and apparent, of analysis
&, Structuring the problem for discussion
b, Providing inputs to choice
¢. Goal clarification and definition

d. Bargaining material

3, Classify the limitations, both stated and apparent, of analysis
a, Imperfect representation of the situation
b, Inappropriate models
c¢. Procedures for dealing with multiple and
overlapping goals
d. Imperfectly defined objectives
e, Inadequate data
f. Computational constraints
g. Unresolvable uncertainty

h, Interpersonal conflict

This it not -- in retrospect -~ a particularly usefi.l structure
for organizinp observations in an extremely unstructured decision
situation., It is in a sense much too precise, People cannot agree,
for example, what are assumptions and what are facts. Because of
differing views and implicit structuring of the problems, one man's
assumption is another man's fact and stil)l another man's variable,
Judgments about fact and value are seldom differentiated from one
another, The application of techniques and rules-of=thumb can to
some extent be identified, but their significance relative to one
another and to other aspects of the decision process cannot be readily

assessed because it is not assessed by the people who use them,
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Similarly, the uses of analysis are very hard to separate from
the analysis itself, In any given situation, one can never be quite
certain to what extent which of two explanations applies: whether (1)
the analysis is being used to achieve some direct or ulterior effects
or (2) those effaects are being incurred incidentally or intentionally
as the price of getting the analysis done., For example, McNamara may
have accepted the strife of the CVA-67 propulsion issue as the cost of
getting some analysis done for the decision, or he may have insisted
on analysis more in order to keep the propulsion option open for

future ysars.

The limitations of systems analysis were more readily observable
than were the uses, This is attributed to the difficulty the partici-
pants in the decision process have in setting out to achieve some specific
result in a highly unstructured situation, The one exception to this is
that the limitation of computational ability was not evident, The lack
of structure in the CVA-67 decision made detailed computation largely
irrelevant; and even in the strategic mobility model, structural un-
certainties limited the use of linear programming to simple situations

well within computational capabilities,

If we were to summarize the most significant implication of this
study for future research, it would have to be that uses of analysis
by participants in the strategic planning process of an organization
can be attributed after the situation has been resolved, but seldom are
explicitly foreseen by those people in deciding how they will proceed

during the decision process.




SR ERRPCTRPEER Y

it

i .

(1]

2]
(33

(4]
£s]
(el
(7]

(el

(9l

[10]

{11]

(12]

[13]

{1s]
[1s]

REFERENCES

Anthony, Robert N., Planning and Control Systems, Harvard
University Press, Cambridge, Massachusetts, 1965,
Ibid,

Simon, Herbert A.,, The New Science of Management Decision,
Harper, New York, 1960,

Ibid.

Dewey, John, How We Think, D, C, Heath, New York, 1933,

Simon, op. cit.

Bantham, J,, An Introduction to the Principles of Morals and
Legislat!on, Clarendon Press, Oxtord, 1907,

Maslow, A, H., Motivation and Personality, Harper, New York
1954,

March, James G,, and Herbert A, Simon, Organizatioms, Wiley,
New York, 1958,

Cyert, Richard M,, and James G, March, A Behavioral Theory of
the Firm, Prentice-Hall, Englewood EI!E?&. New Jersey,
DLk P

Lindblom, Charles E,, "The Science of Muddling Through", Public

Administration Review, Vol, 19, 1959,

Pounds, William F., "The Process of Problem Finding", Unpublished

Working Paper, M.I.T. Sloan School of Management, 1964,

Clarkson, G, P, E,, "A Model of Trust Investment Behavior", in

Cyert and March, op, cit.

March and Simon, op. cit.

Ansoff, H., Igor, Corporate Strategy, McGraw-Hill, New York, 1965.

- 179 -

beo St #




o —— . o ——r. 1

{16]

[17]

(18]
[19]
{20)
(21]
[22)
(23]
[2u]
[25)

r26]

[27]
(28]

[29]
(30]

(a1}

= 180 -

REFERENCES (Continued)

Enthoven, Alain, "Operations Research at the National Policy
Level"”, Unpublished transcript of an address at the
Operations Evaluation Group Vicennial Conference,
Washington, D. C., May, 1962,

Hitch, Charles J,, and Roland McKean, The Economics of Defense

in the Nuclear Age, Harvard University F;ess. CaerIEge,
ﬂassacﬁusetts, IgE .

Enthoven, op, cit.

Pounds, op, cit.
Lindblom, op. cit.

Wildavsky, Aaron, Unpublished manuscript,
Enthoven, op. cit.

March and Simon, op, cit.

Ibid,

Cyert and March, op, cit.

Hall, R. H,, "The Concept of Bureaucracy: An Empirical
Assessment”, The American Journal of Sociology, LXIX, 1963,

Cyert and March, op, cit.

Bennis, Warren G,, "Organizational Developments and the Fate
of Bureaucracy", Industrial Management Review, VII, 1966,

Cyert and March, op, cit.
a. Lindblom, op, cit,

b. Braybrooke, David and Charles L. Lindbiom, A Strategy of
Decision, Free Press, Glencoe, New York, .

¢, Lindblom, Charles E., The Intellirence of Democracy, Free
Press, Glencoe, New ?orF, 1965,
Simon, Herbert A,, "On the Concept of Organizational Goais",

Administrative Science Quarterly, IX, 1964,




PN

P L

[32)
(3]
[34]
(35]

[36]
[37]

(28]
[39]
[40]
[41]
[42]

[43]

(44]

[45]

[ae]

(47]

(48]
{49]

(se]

- 181 -

REFERENCES (Continued)

Lindblom, "The Science of Muddling Through", op. cit.
Ibid.

Ibid.

Simon, "On the Concept of Organizational Goals", op. cit.

Festinger, Leon, A Theory of Cognitive Dissonance, Row-Peterson,
Evanston, Illinois, 1957.

Miller, G. A., E. Galanter, and K. H, Pribram, Plans and the
Structure of Behavior, Holt, New York, 1960.

Ibid.

Cyert and March, op cit.

Simon, "On the Concept of Organizational Goals', op. cit.
Pascal, R., quoted in Miller, Galanter, and Pribram, op. .t

Neustadt, Richard E., Presidential Power, Wiley, New York, 1960.

Snow, C. P., Science and Government, Harvard University Press,
Cambridge, Massachusetts, 1961.

All quotations in Chapter V are from Hearings, Joint Committee
on Atomic Encrgy, U.S. Congress, October 30 - 31 and
November 13, 19€3.

Congressional Quarterly, April 21, 1967, p. 637.

Niskanen, William A., "The Defense Resource Allocation Process",
ir Stephen Enke, Defense Management, Prentice Hall,
Englewood Cliffs, N. J., 1967, pp. 3-22.

U.S. House of Representatives, Committee on Armed Services,

Hearings on Military Posture, January 26, 1962, pp. 3269-3274.

Ibid., February 2, 1963, pp. 457-458.
Ibid., pp. 455-457.

Ibid., January 29, 1964, pp. 7049-7050.

[PPSR
Ry




(51]
[s52]
[53]

[54]
[55]
[s6]
[57]

[s8]
[59]
[60]

[61]
[62]

[63]

- 182 -

REFERENCES (Continued)

Ibid., pp. 7047-7048.

Congressional Quarterly, op. cit., p. 639.

Bureau of the Budget, Planning-Programming-Budgeting,
Supplement to Bulletin No. 66-3, Washington, D.C.,
February 21, 1966 (mimeographed), p. 10.

Ibid., pp. 9-12.
Ibid., p. 20.
Ibid., p. 9.

Hearings on Military Posture, op. cit., January 29, 1964,
pp. 7047-7048.

Ibid., February 19, 1965, pp. 351-352.

Congressional Quarterly, op. cit., p. 639.

Hearings on Military Posture, op. cit., February 19, 1965,
pp. 345-349.

flanning-Programming-Budgeting, op. cit., pp. 3, 24.
Hearings on Miiitary Posture, op. cit., March 9, 1966, pp. 7493-7494.

Drucker, Peter F., The Practice of Management, Harper, New York,
1954.

e m s a— fe o — S B P U N




